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A New Keyway Cutting T oa _, length. A feather in the 
Machine. 5 4 column operates with a key- 
} | ye way in the upper arm to ac- 
The accompanying engrav- ee | curately center the front 
ings represent a new machine = bearing with the cutter bar. 
for cutting keyways, which 1 7 | The pulley can now be placed 
has recently been put on the = | on the machine, and the col- 
market by Baker Brothers, of ~ | umn will stand between the 
Toledo, Ohio. ¥ ~~? arms, and in such a position 
In the construction of this | Fig. 4. Fig. 5. as to allow a keyway to be 
machine the aim has been to 4 cut in the pulley in line with 
obtain great solidity and one of its arms, which is the 
driving power. With this strongest part of the hub. 
in view, the main frame is | Fig. 1 is a view of the 
cast in one piece, and the | lower guide bar, showing the 
driving gearing is heavy. => manner of clamping, adjust- 
A special feature of the S ing and centering the cutter 
machine is the upper guide | S barin same. This guide bar 
bar, which travels through a S is of such construction that 
bearing in the upper arm a the wear on the sides is taken 
| following the cutter bar m up without altering the truth 
l through the work, preventing c, of its position in the frame. 
j spring, either backward or : The back is cast with an open 
sideways. This is an import- ‘ space leading down and . 
ant point in a machine of this : opening in front. Any loose 
kind. > chips falling backward will 
4 For different lengths of <, fall into this opening and 
work the upper arm can be S come out in front, clear of all 
vertically adjusted, and -the ma running parts of the machine. 
length of stroke is gauged by 2 .nis isan important feature, 
tappets on a circular disk in | 2 and effectually prevents all 
a convenient position at the | 2 chips from lodging in the 
4 side of the machine. _ rack or against the sides of 
The reverse motions are id the bearings. 
accomplished by a pair of Fig. 2. Fig. 1. Fig. 6. Fig. 2 is a rear view of the 
friction clutch pulleys, which cutter bar, showing a lateral 
are very powerful, and will reverse the over the graduated arc at the side of ma- the left hand engraving, —". slot cut into its side. A feather in the back 


machine on a stroke of one inch, if de- chine. and the upper guide arm of the bearing (Fig. 1) fits this slot, thus 
sired. The clutches are adjustable for When the outside diameter of a pulley placed thereon. This always bringing the cutter 
wear, and their operation is noiseless. or wheel is such that it will come in change is very quickly into a central position. 
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%€ tilted in either direction, and the exact shown in the 1ight hand engraving, the col- taper pins, and held rigidly to the frame inthe upper arm, through which the upper 


y 3 For cutting taper keyways the table can contact with the column in the position made. The column is centered by means of Fig. 3 is a sectional view of the bushing 
— ‘aper per foot is indicated by pointer moving umn is moved into the position shown in 


by a heavy bolt passing through its entire guide bar travels. It is chambered out in 












2 
the center for oil, which is fed into it 
through the upright groove. 

Fig. 4 is a view of the bushing used for a 
smaller size bar. This fits the lower guide 
the same as the large cutter bar, and has a 
feather inside its bore, wh ch centers the 
bar. Being split on one side, it can be 
clamped tightly against it. 

The importance of duplicating work of 
any kind is realized by every ma ufacturer. 
The loss of time in fitting keys to keyways 
of various depths and tapers is an item of 
considerable importance, to say nothing of 
the annoyance of having to furnish duplicate 
parts for a machine fitted up in this manner. 

Fig. 5 shows the method of centering 
work that is turned on the outside and 
faced. This also keeps the work from 
slipping on the table. 

Figs. 6, 7 and 8 show different views of 
the centering attachment. By means of it 
work is instantly and accurately centered 
by the bore, and located on the table the 
same distance from the end of micrometer 
screw. The centering flange being station- 
ary, this distance must always be the same ; 
consequently, the micrometer being set for 
the proper depth of keyway, all will be cut 
alike. The micrometer is graduated to 
thousandths of an inch, giving it a very fine 
adjustmert. The other screw shown regu- 
lates the depth of the cut at each stroke of 
cutter, until the micrometer screw comes in 
contact with a stop under the table, 
when it can be fed in no further and 
the keyway is at its proper depth. 

If work is rough or unfinished out- 

side, the flange should fit bore, thus 

insuring a perfect keyway with- me 
out regard to whether it is turned 
or faced on the outside. For work 
that is faced on hub only, one flange 
will center a great variety of sizes 
in the manner shown by Fig. 8. 

Special attachments for cutting 
racks and making keys are made 
to go with the machine. 

ee - 
The Fox Trimmer. 


Since this machine was first put 
on the market, which was compara- 
tively recently, there have been vari- 
ous improvements made in its con- 
struction, improvements that are 
bound to be suggested by the use 
of anew line of machinery, especially 
when used by as intelligent classes 
of workmen as pattern makers and 
the higher grade of workers in wood; 
uses will be found for the machine 
that had scarcely been contemplated 
by the inventor, and the whole 
construction, as a machine, gets put 
to the test of practical every day 
use by different men, from which 
something is sure to be learned. 

The illustrations on pages 2 and 
8 represent the latest construction 
of the trimmer, made by Fox Ma 
chine Company, Grand Rapids, Mich. = 
Some few points in the construction 
of this machine may be mentioned. 
In the first place, it will be noticed 
that the construction is heavy and 2 
substantial. This is essential in a 
machine of this character, the ability 
of which to accomplish a good deal 
of work is only second in import- 


ance to its ablity to do exact work. In 
other words, the trimmer is a type of 
machine that is not only designed to 


save work by doing it quickly, but it 
must save this time on a class of work in 
which inexactness is inadmissible, hence the 
necessity of a construction strong enough to 
avoid untrue cuts through the error due to 
springing. The reader will readily com- 
prehend that for such a machine the knife 
should be of good material, accurately 
ground, and te movable table to which it 
is attached must be susceptible of movement 
in a true plane by easy and convenient 


means. The knife for this machine is made 


with a long full bottom to prevent it from 
drawing into the bed, the length has been 
increased over that of former construction, 
and an extra holding screw has been added 
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as near the cutting point as possible. 
The power is applied at the center of the 
carriage nearest the point where the work 
is done. The rack across the face of the 
carriage strengthens it against springing 
under heavy duty. 

A counterweight has been applied in con- 
nection with the operating lever, so that no 
matter in what position the latter is left it 
will remain there, gravity being inoperative 
to cause it todrop. This will be recognized 
as an improvement. 

Of course in a machine like this the gauge 
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cam. The importance of accuracy in re- 
spect to locating the gauge may be seen by 
what would result from a slight departure 
from it in cutting a multi-sided piece—an 
octagon for example—in which the error 
would appear as if many times multiplied 
in the last cut. The shearing edge of the 
gauge is ré-inforced by a piece of steel to 
maintain its integrity. The machine shown 
is known as No. 6 E. 
———_e a eo —___—_ 
Pitting and Corrosion of Iron. 


By PrRoFEssor JOSEPH TORREY. 


Some days ago I was called on for an ex- 
planation of the objectionable behavior of a 
feed-water pipe. Said pipe runs from the 
heater which has brass pipes, to the boiler. 
Naturally the iron pipe has to be joined to 
the brass at the heater. Under these cir- 
cumstances the portion of the pipe between 
the heater and the boiler develops holes 
about once a month. Up to this time the 
practice has been to take out a piece of the 
pipe when it burst, and put in new, using 
brass fittings for the joint. Specimens of the 
pipe look like wood eaten away by a worm. 
The case is such a common one and involves 
so many points that it may be worth while 
to consider it a little and make it the occa- 
sion for a few remarks on the general sub- 
ject of pitting and corrosion. 
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for locating the angle is an important feat- 
ure, and one that has received a good deal 
of attention. There is a large pivot piece, 
one end of which is mortised into the gauge, 
and the other pivoted to the under side of 
the bed, the center of the pivot coming 
directly under the shearing edge of the 
gauge. This keeps the shearing edge in 
close proximity to the knife, and always in 
the same location, au accurately fitted pivot 
preventing lost motion, or *‘ dodging” 
the front end of the gauge. 

To locate the gauge at different angles 
there are a series of taper reamed holes in 
the bed, on lines radiating from the pivot 
A taper pin stop carried by the 
gauge locates it at any of the principal 
angles, where it is locked, when cutting is 
being done, by the operation of an eccentric 


of 


center. 











GOL.) GIL HO | Aap S CIN ly 






WWW 
UN 
WE 



































TRIMMER. 


In the first place the subject is not a mys- 
terious one atall. It is purely a chemical 
matter, and it may be stated without the 
least reservation that the general cause of 
corrosion is the action of carbonic acid gas 
and oxygen aided by water. The general 
cause of pitting is the same only aided by 
local galvanic action. 

Although there is not much literature on 
this subject there are on record very many 
well authenticated and intelligently described 
cases of both pitting and corrosion in boilers 
and pipes and thege show conclusively: 

Ist. That pitting is not entirely dependent 
upon impurities (dissolved gases, oxygen 
and carbonic acid) in the water. It takes 
place with pure distilled water freed from 
dissolved gases by boiling, especially when 
it is warm. 
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2d. That it does depend very largely upor 
the quality of iron used. The hard cast- 
irons containing little graphite but consider. 
able combined carbon are the best ones | 
resist corrosion. The mottled and griy 
irons are attacked very much more rapid y, 
Wrought-iron and soft steel are also attacked 
rapidly. 

3d. That the most trying conditions under 
which a piece of wrought-iron pipe can je 
placed are found in situations where it is 
called upon to carry warm, unboiled, sof 
water containing dissolved oxygen and car- 
bonic acid. Such conditions are met with in 
the pipes leading from condensers, in heater 
pipes (as in the case mentioned above) and 
in water jackets for firing pits. 

4th. That if iron pipes, in situations like 
those just enumerated, be fastened with 
copper or brass, corrosion will, other things 
being equal, increase. It is not necessari/y 
the case that the greatest corrosion is where 
the metals join. 

5th. That some cases of pitting in boilers 
have clearly resulted from other agencies 
than water and dissolved gases. When an 
animal or vegetable oil is used as a cylinder 
lubricant in the feed pump, or when, by 
any chance whatever, such oils find their 
way into the boiler they are decomposed 
with formation of fatty acids which un- 
doubtedly accelerate corrosion, and conse- 
quently pitting. 

6th. That in a few cases corro 
sion has occurred in high-pressure 
boilers using water containing gy)- 
sum, under such circumstances that 
the conclusion seems warranted that 
a reaction took place between the 
gypsum and dissolved carbonic acid 
with formation of sulphuric acid in 
small amounts, which has greatly 
hastened corrosion. 
ty 7th. That fresh water seems to 
corrode wrought-iron faster than 

ordinary cast, and that salt water 
acts in the opposite way. 

8th. That in general a hard water 
is no nore liable to corrode 
than a soft one. 

These remarks all apply to cor. 
rosion. Pitting is caused by more 
rapid corrosion at particular points 
than at others, and the root of the 
whole matter lies in the fact that 
the metal is not uniform. Every 
one who has handled iron or stee) 
knows that hard and soft spots are 
found occasionally in almost any 
kind of steel, and I venture to say 
that if we had a lathe tool which 
was so adjusted as to automatically 
record the hardness of the metal it 

yas cutting, we should get new 
ideas as to the uniformity of metals; 
even in case of what we call soft 
wrought-iron which from the very 
nature of its manufacture cannot be 
uniform, and never is, If any one 
who is curious on the subject will 
take a piece of boiler plate or, better, 
a piece of real wrought iron, say a 
piece of about No. 10 sheet-iron, 

~ and put it in dilute sulphuric acid 
for a few hours, he will see about 
how uniform it is by the way the 
acid attacks it. The more dilute 
the acid and consequently the slower 
the action, the more marked will be 
the indications. 

If now we assume that there are spots in 
the iron where there is metal of a slightly 
different composition, it is evident that we 
have here a case which fills the conditions 
necessary for galvanic action. ‘The 
change in the degree of purity of iron will 
show itself in a corresponding change in 
the rapidity with which it is corroded. 
For instance, I said that hard cast-iron 
(white iron) was corroded least of all. Now, 
if you have a spot of hard cast-iron in soft 
cast-iron all it amounts to is that you have 
in contact, and very close contact too, two 
substances, one of which is more rapidly 
acted on than the other by water. What 
will happen under such circumstances wil! 
be that at that spot and in its vicinity the 
iron will be attacked much more rapid!) 
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‘he impurity is not apt to occur as a lump 
nodule having a well defined boundary, 
put is rather apt to be distributed in very 
small granules or crystals—more thickly at 
some places than at others. In any case the 
general result is that the less easily attacked 
substance is protected at the expense of the 
other. For instance, old guns have been 
taken from the bottom of the sea where 
they have lain for years. When fitted with 
brass or copper, as many of the old ones 
were, the brass or only very 
slichtly corroded, but the iron completely 
gone in some Cases. 


3 


copper is 


if now we have the case of a wrought- 
iron pipe joined with brass and in contact 


with any corroding agent galvanic action is 


set up, as was previously said. It does 
not follow that the worst corrosion will 
show at the junction. If you take a sheet 


of zine and another of copper, and immerse 
them in very dilute sulphuric acid, bringing 
the two sheets in contact with one another, 
it will be seen that the zine is attacked at 
all points at once; the only effect of the 
junction with copper is to make the corro 
sive action of the liquid on the iron more 
than it 
otherwise be, but the result of this will be 
that any galvanic action set up in the iron 
by impurities So it 
is seen that the action is really only an in- 
tensified one at best, and to attribute the 
corrosion entirely to the presence of copper, 


seccrve over its entire surface would 


will also be more severe, 


with the Aoles in the iron staring one in the 
face, and telling their own story of local 
galvanic currents as plainly as they can, is, 
to say the 

probabilities. 


with 
been re 


least, not in accordance 
have 
corded where copper and iron have been in 


contact for some years 


Some cases 
without showing 
the same is true of pipe 
joined by brass fittings. In some cases the 
water has been cold and that modifies con 
ditions a little. 
seen the inside of a city water main after it 
has been in use for a 
moderately clean water, would perhaps be 
inclined to question whether the water was 
actuaily in contact with the iron, except for 
ashort time at first. Secondly, if the threads 
on pipe and fittings are not freshly cut, and 
if red lead in oil or some other such abomi- 
nation is used in the joints, contact will be 
imperfect, and the acceleration which cor 
rosion would experience if they were in per 
fect contact will not show itself. In this 
one case the red lead might not be an abomi 
nation, 

Thirdly, there are a few when 
corrosion in pipes seems to have been traced 
fairly well to the mechanical transportation 
of brass chips from fittings or joints. These 
come to rest in contact with the iron pipe 
and cause local action in the same way as 
impurities, but in general it is true that cor- 
rosion will in a case of a 
soft cast-iron pipe, 


corrosion; iron 


Moreover any one who has 


few years carrying 


cases 


wrought iron or 
go on any way, espe 
cially in case of warm aerated water and the 
presence of copper or brass will simply be 
an aggravating circumstance, not the prime 
at all. As to the remedy it is not 
easy to speak definitely. 


cause 


The interior of the pipe can be gal 
vanized, 7. e., covered with a metal which 
is more electropositive than iron—zinc, for 


instance. The plan is not wholly good 
practice though for the coating of zine gone, 
the iron is attacked as before, 
temporary relief. 

) 


2. Zine can be introduced into the pipe or 
boiler, and the mere lying in contact of the 


so it is only a 


two metals trusted to prevent corrosion. 
For instance, the British admirably found 
that zine when introduced into boilers in 


amount equal to 4). 
surface, 
tio 
hot 


the area of the heating 
was a thoroughly eflicient protec 

Evidently the general experience has 
been in entire accord with this conclu 


sion. In general the zine and iron ought to 
be in real contact—electrical contact—so 
called. With clean boilers and clean water 


this may be brought about to some extent 
by mere lying contact, the 
This 
aspect on the zinc remedy. It 


but these are not 
prevailing conditions in this country, 

puts a new 
becomes quite a serious practical question, 
how the zine can be brought in perfect con 
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tact safely. The only two ways that sug- 
gest themselves are by first galvanizing and 
then melting on a lump or rod of zinc, a 
species of soldering in fact, and by cutting 
a thread on the zinc and setting it directly 
into the iron. In all cases it must be re- 
membered that the zine will corrode rapidly, 
and consequently it must be so connected 
that when it does disappear entirely, as it 
may, it will not weaken the iron. 
this point of view the thread idea 
seem to be feasible. 

With reference to modern boilers, most of 
them now are mild steel made by the open- 
hearth process. As to the readiness with 
which metal will corrode, compared 
with there is fairly evidence. 
It seems to corrode rather more rapidly. 

In conclusion, 


From 
does not 


this 
iron, good 
it becomes evident from 
of the above facts, all of 
which I believe to be well established, that 
there is very little danger of steam plant 
inspection being too frequent or too careful. 
For every actual boiler 
graces the columns of 
dailies, there are a dozen or so minor ‘‘ ex 
the details of which 
beyond the boiler-room door. For instance, 
a small may suddenly open in the 
crown sheet, and the contents of the boiler 
discharge 


consideration 


explosion which 
our enterprising 
plosions ” 


never get 


hole 


themselves into the fire-box, or 
the fireman may detect a bulging plate just 


in time to save such an awkward occurrence. 
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them a clearer understanding of their busi- 
ness, and possibly be a means of increasing 
their wages. Laying the matter before their 
superintendent, W. S. they not 
only found that he was heartily in sympathy 
with their movement and at their request 
agreed to evening of his time 
x them lessons, but their 
they should 
furthering their 
offered the free use of office, and 
light and materials. The 
result is one of them to day holds a posi- 
tion as superintendent for a new and grow- 
ing firm, another is foreman in a large 
machine works in a southern city, a third is 
an inspector in a large electric manufactur- 


Rogers, 


give 
every week in giving 
employer, 
have 


one 


also desirous that 
every facility for 
plans, 


drawing room, 
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The feed water pipe may spring a leak or 
any one of several kindred things may 
happen. 


Finally, mere inspection and replacement 
of defective plates or pitted lengths is not 
the the matter. 
W hat is needed is some practical method of 
carrying out 


philosophical solution of 


the zinc remedy or a similar 


preventive. The proper persons to devise 
such a method are, as I have many times 
said, those who handle boilers most ex- 


tensively and have the best opportunity for 
observation and experiment. 


me 
An Example to Young 


Men. 


Two ago a half-dozen 
employed in the machine 
Ilammett decided 


knowledge of drafting and 


years young men 
shops of M. ¢ 

that a 
geometry would 
be of benefit to them in the way of giving 


among themselves 
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SEE PAGE 2. 





ing company in Massachusetts, one of them 
has been raised to a position of trust and 
confidence by his employer, another having 
finished his term of apprenticeship, is fitting 
himself Rensselaer Poly 
technic while the youngest, after 
serving another year in the shop, will start 
himself through the R. P I. 
These six young men two years ago had no 
prospects in life beyond their daily pay and 
one day’s rest in every seven, but their 
efforts toward self-improvement have proved 
to their satisfaction that there is no limit to 
any position they may desire to attain, pro- 
vided they properly 


course in 
Institute, 


for a 


on a course 


fit themselves for it, 
The of the class were a bright, 
ambitious they gathered at Mr, 
‘Thursday evening to take 
and their ‘‘ di 
Chinese nap 
Rogers also feels 


remnant 
trio as 
Rogers’ house last 
their receive 
consisted of 


Mr. 


final lesson 
which 


ice 


plomas,” 


kins and cream. 
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proud of an elegant silver-mounted smoker’s 
outfit the young men have presented him. 
There are hundreds of young men who can 
better themselves and raise their standard 
of usefulness in this same way if they will 
only go about it in a determined way.— 
Troy (N. Y.) Northern Budget. 

*_—>e--———— 

Think Workmen Should be Paid Every 

Saturday. 


Fay & Scott, of Dexter, Maine, write us: 

‘“We have built up our business in 12 
years from the small beginning of a rented 
room and with one man, to a plant of our 
own, consisting of a foundry and machine 
shop with over 22,000 square feet of floor 
room, and employing fifty men, and we 
take some pride in the fact that we have 
never owed our help over Sunday. 
every 


We pay 
Saturday, and pay up to date. We 
are satietio’ that working people should 
have their pay weekly, and our experience 
has been that it is not necessary to keep 
back a notice, though we doubt if this would 
work as well in a city. In our case we have 
never been troubled by help leaving without 
due notice.” 
a 
Meeting of the Mining Engineers. 
ca The sixty-fifth meeting of the Institute of 
Mining Engineers will be held in Chicago, 
beginning Monday, July 31. Headquarters 
will be at the Associated Engineering rooms, 
No. 16 Van Buren street, where members 
are expected to register upon arrival. 
— e@ibe 
Machinery at 
Shops. 


Hydraulie the P. R. R. 


Regarding that Lydraulic machinery ques 
tion, Tweddell did not supply all of the 
hydraulic machinery to the P. R. R. Co., at 
Altoona, I supplied the co.npound pumps, 
the accumulators, all of the pressure and 
return mains with the necessary stop valves. 

I also supplied two 10 ton hydraulic trav- 
eling cranes, the hydraulic serap 
shear, all of the hydraulic motors for the 
bending and straightening rolls, the hydrau- 
lic transfer table machine, two hydraulic 
elevators for the machine shop, and six 
hydraulic capstan-. All of this work was 
built in this country, and there is no doubt 
that very much more of the hydraulic work 
would have been built here instead of in 
England, had the P. R. R. Co. known sooner 
that it was possible to have had it built in 
this country. Ernest W. Nayior, 

19 Whitehall street, New York. 
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Kditorial Corresponde.ce, 


GENERAL ELECTRIC CO.'S ENGINE, 

Most of the engines here that are used for 
driving dynamos do it by means of belts; 
but there are a few that are directly con- 
nected, and two of these are herewith illus- 
trated—one of American, and the other of 
German make, The first of these(Fig. 16, page 
4) was designed by the chief engineer of the 
General Electric Company, Mr. J. C. Hend- 
erson, and was built for that company by 
the Southwark Foundry, Philadelphia. It 
is a vertical triple-expansion engine with 
cylinders 224, 834 and 538 inches; stroke, 
36 inches; revolutions, 100; and is designed 
for 1,200 horse-power. The valve gear is 
regular Corliss with variable cut-off on all 
three cylinders, the governor, which does 
not show illustration, having four 
balls, and being connected to a rock-shaft 
which runs from front to back of the engine 
just beneath the cylinders. ‘To this rock- 
shaft connections are made to all the knock- 
off cams. 


in. the 


Most of those who see the engine wonder 
where the dash-pots are, 
clude that it has none. 
pots, howe ver 


and usually con- 
There are dash- 
, but they are entirely within 
the steam spac e between the cylinders, the 
steam pressure acting on top of the dash- 
pot pistons to close the valves quickly. 
vacuum is therefore 


No 
required under these 
pistons, but they are cushioned upon air, 
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Fig. 17 will give some idea of the arrange- 
ment. It is not toscale, but isa mere sketch 
made from my remembrance of one made 
by Mr. Russell (who has charge of the en- 
gine) to show me how things are arranged. 
The steam valve is at a, and turns upon the 
valve stem /, this stem passing out at the 
front of the engine through the bonnet in 
the usual manner. About the middle of its 
length, and within the steam space, is the 
lever c, which is connected to the dash-pot 
piston in the usual manner, this dash-pot 
being also entirely within the steam space, 
so that the steam acts on top of the small 
piston d, tending to force it downward to 
close the valve. Below, this piston is of 
larger diameter, as shown, and cushions 
upon air, which is allowed to flow freely 
from the cyl- 
inder through ; 
the pipe at the ° G 
right until the q } 
piston passes | “ 
the opening to 
this pipe, after 
which the air 
is confined and 
can escape only 
through a re- | 
lief valve. 
Grooves are 
formed in the 
opening to the 
cylinder and 
in the larger 
piston for 
water packing. 

The cranks, 
as will be seen, 
are of the disk 
form with the 
pins at equal 
angular dis- 
tances from 
each other. 
Crossheads are 
of the slipper pattern, with guides formed 
on the faces of the rear rectangular columns. 
The round columns in front are, like the 
larger ones at the back, of cast-iron. The 
engine is condensing, there being a founda- 
tion box which extends entirely under it, 
and carries at either end the supports for 
the bearings which are just 











Fig. 17 





iron work in front of the space. 
inders of this engine are 580 millimeters 
(about 22% inches), 950 millimeters (about 372 
inches), 
inches) diameter, and 700 millimeters (about 
27% inches) stroke. 
at a steam pressure of 12 atmospheres, and 
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The cyl- 


and 1,450 millimeters (about 574 


It is intended to work 
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piston in this small cylinder is acted upon 
by the steam pressure which is within the 
steam chest for that cylinder; while by an 
outside pipe connection, not showing in the 
photograph, steam is admitted to the top of 
this piston from the steam chest of the low- 
pressure cylinder, the difference in the two 














GENERAL ELECTRIC 


is driving a direct-connected Seimens- Halske 


generator, which is supported by the outer 
bearing, asshown. The frame of this engine 
is similar to that of the ‘‘ Bancroft’s” engines 
which we illustrated in our issue June 2, 
1892. It is composed of finished wrought 
rods, tied, braced and bolted together. 





inside the dynamos at either 
The central section of 
forms the surface 
condenser. The dynamos 
which overhang the outer 
bearings are of 400 kilo-watts 
each. 


end. 
this box 


THE PRINCIPAL GERMAN 


ENGINE, 


In a very prominent po- 
sition next to the main aisle in 
the central bay stands the en 
gine shown by Fig. 18. It 
also is vertical triple-expan- 
sion, is designed for the same 
power as the engine described 
above —‘1,200 horse-power, 
and is also intended to run at 
100 revolutions. This engine 
is essentially of the marine 
type, witha piston valve on 
the high-pressure cylinder, 
flat valves on the others ; the 
cut-off being automatically 
variable on the first cylinder 
only. The main valve of this 
cylinder is in the form of a 
sleeve, and has a fixed mo- 
tion. Inside this is the cut- 
off valve which bas helical 
ports, and the cut-off is varied 
by rotation of the valve by 
the governor, this being ac 
complished by means of a 


COMPANY’S ENGINE. 


pressures serving to balance the weight of 
the valve. The upper end of the other 
valve balancing cylinder is connected to the 
condenser. It will be evident that by this 
arrangement the pressures designed to be 
carried in the respective ends of these bal- 
ancing cylinders will be maintained even 
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workmen, and that they bvild engines o! 
various types, steam vessels of all kinds 
and locomotives. Within the space there j 
on exhibition the model of a torpedo boa 
the ‘‘ Adler,” built for the Russian Gover: 
ment; which boat attained a speed of 27 
knots. At the left of the engine shown is 
smaller one «! 
the same ty} 
which is dri 
ing line-shatf 
ing. Both 
them run bea 
tifully and a 
remarkab! 
well finished 


McInNtrosu 
SEYMOUR 
CO.’8 ENGIN 


At Fig. 19 
is shown thi 
largest engi 
here of Mech 
tosh, Seymou: 
& Co.’s make, 
their shops lb 
ing at Auburn, 
NN. y. cneen 
gine is doubk 
tandem con 
pound with 
high - pressur 
cylinders ik 
inches, low 
pressure, 32 
inches, anid 
stroke, 36 inch 
es. Itruns a 
a speed of 11. 
revolutions 
and is designed 
to run econom 
ically up to 
b,2 horse 
power with 
boiler pressure at 125 pounds. The fl) 
wheel is i6 feet diameter, 78 inches face 
The main bearings of the engine are 14 
inches diameter, 24 inches long, the shaft 
between bearings being 16 inches diameter 
The fly-wheel weighs 62,000 pounds, and 
the engine complete 250,000 pounds. 

There are several special 
features about this engine 
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which are worthy of notice 
As will be perceived the 
steam chests are located on 
alternate sides of the high 
und low-pressure cylinders 
instead of being in line with 
ach other as is usual, and 
rock-shafts run through 
across the bed from which 
motion is derived for the 
high pressure valves. This 
arrangement gives easy ac 
cess to either valve chest and 
to the stuffing boxes between 
the cylinders from either side 

The arrangement of the 
valves will be understood 
from an inspection of Fig. 20 
which is a horizontal section 
through the cylinders, anid 
the valves of the high «and 
low-pressure cylinders on one 
side. 
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The main valves are of the 
piston type, and are show! 
at a Fig. 20, these having 
motion derived from a fix: 
eccentric. The cut-off val 


is in the form of a sleeve 
which incloses the central 
portion of the main valve 


and works upon it, this val\ 
being indicated by 4, Fig. - 
These cut off valves a 








lever to which the governor 

is connected, and which 

passes over an upward extension of the valve 
stem; a number of straight, square grooves 
being formed in the stem with which the 
lever engages. A better idea of this mech- 
anism might be obtained from the photo- 
graph, if the photographer had 
arranged that it is covered by the ornamental 


not so 


GERMAN 


It will be noticed that there are two small 
cylinders on top of the main cylinders above 
the intermediate and low-pressure valves. 
Within these cylinders there are pistons 
which are upon extensions of the valve 
stems. ‘Taking the case of the intermediate 
valve, for instance, the lower side of the 
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though there may be considerable leakage. 
The engine was built at the works of F. 
Schichau, Elbing, Preussen. I was fortu- 
nate enough to meet Herr Ludwig Gel- 
brecht, the engineer who designed the 
engine. He informed me that the works at 
Elbing now employ about 4,000 to 5,000 
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moved by separate eccentri 

which are under the cont: 
of the governor, and the arrows indicate 
flow of the steam to and from the cylinder 

The steam-chest ports are at either end 

the main valves and are formed within rin 
e which are held between caps at eith 
side, as shown, these being held in place by 
bolts. 
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The ringse are split at one side, and 
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can be closed to take up wear or adjust 
them to the valves by means of a screw 
which passes to the top of the steam chest 
ind outside of it. 

A vertical section of one of these rings 
with the adjusting screw in place is shown 
at A, Fig. 20, and a vertical section of both 
valves at B. 

Fig. 21 (page 6) is a side elevation and 

plan of one-half of the engine—that half of 
it which carries the governor. 
It will be noticed that in this 
engine there are no eccentrics 
or governor upon the main 
crank-shaft, but these are 
placed upon an auxiliary 
shaft which is in line with 
the main shaft and is driven 
from it by means of a drag- 
link 8, Fig. 21, which con- 
nects the right-hand crank- 
pin with a crank which is up- 
on the auxiliary shaft. This 
leaves the main shaft entire- 
ly clear for carrying pulleys, 
enables the eccentrics and 
governor to be reduced in 
size and assembled independ- 
ently and to be repaired with- 
out interfering with the rest 
of the engine. Atec’ are the 
two eccentrics which control 
the cut-off valves, these ec- 
centrics being keyed to a 
sleeve which is rotated upon 
the shaft by the action of the 
governor. Eccentric ¢ moves 
the cut-off valves for the two 
left-hand cylinders which are 
not shown in Fig. 21, doing 
this through the medium of the rock-shaft d 
which crosses from one side of the engine to 
the other. The eccentric c’ connects with 
the rocker arm which has a connection about 
mid-way of its length running to the cut-off 
valve stem f. The rocker arm from which 
the cut-off valve for the high-pressure 
cylinder is moved, is on the same rock shaft 
as the rocker arm e, so that both are moved 
by the eccentric c’. 
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and the high-pressure cylinder jackets are 
connected with copper heating coils in the 
receivers. 

The main bearing shells are spherical in 
form,.so that they can adjust themselves 
perfectly to the shaft, and are water-jacketed, 
as are also the lower guides. 

The crosshead is of steel, in one piece 
with the pin, and has phosphor bronze 
shoes which slide in depressed ways and 
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cate that much more power was used than 
really was the case, because the maximum 
power was used only for an instant at each 
end of the stroke. He had understood that 
power was to be computed from the width 
and speed of the belt, and it would have 
amounted to about the sum named, and that 
the total expense for exhibiting one planer, 
including cost of transportation, foundation 
and attendance, would have amounted to 
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are guided laterally on the inside edges, so 
that as the crosshead gets warm the lateral 
play is increased instead of diminished. 
Meeting in Machinery Hall a prominent 
tool builder who makes a specialty cf 
planers, I asked him how it was that none 
of his planers were to be seen on exhibition. 
He said that the main reason was that he 
thought he could use to better advantage 
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about $10,000. Afterward, in talking with 
a man connected with the machinery de- 
partment who has had matters of power 
specially in charge, I learned that it is not 
the rule to compute the power in the manner 
named, but that it is estimated after taking 
all circumstances into account, and with a 
view to liberality toward the exhibitor. 

I hear of another prominent concern that 
had been intending to make a full exhibit, 
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blast of a horn for the signal that things 
should be got moving. However that may 
be, it is pretty certain that both the Allis 
engine and the Worthington pump that sup- 
plies the fountain were started prematurely 
and did not ‘‘burst into life and action as 
by the touch of a magician’s wand,” but in 
the old prosaic way; ¢. e., 
twisted the throttle. 


an engineer 


An engineer who came 
from the shops of a builder 
that has an engine here, asked 
me the other day what I 
thought of having a man 
here in general charge of 
condensers who did not know 
what altitude is nor anything 
of its effect upon a condenser, 
and who, when a strange en- 
gineer asked him what the 
altitude is at Chicago, in order 
that he might form an idea of 
what he should expect of his 
condenser, replied, ‘‘What’s 
altitude?” Tsuppose I was 
somewhat stunned, and I said 
I didn’t know what to think, 

F. J. M. 

Jackson Park, June 19. 

——_-ae—_____. 

Change in methods is shown 
in locomotive engineering 
just as plainly as in other 
matters. Only a few years 
ago an engine was equipped 
with quite a complete set of 
tools which the engineer was 
supposed to be able to use 
more or less satisfactorily in 
emergency. Now, on some of the 
largest roads they are taking these tools 
almost entirely away from him, leaving him 
little else than a few wrenches. The tend 
ency is to make and keep him an engine 
driver and nothing else. 





case of 
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‘Sounds like a rock rolling down a tin 
roof,” is the comparison a Southern master 


mechanic makes of the exhaust from con- 










































































The main valve eccentrics are not con- 
nected rigidly to the rods, but there is a 
joint close to the eccentric straps, and a link 
near the bottom of the strap which is pivoted 
to the bed-plate below, the object of this 
being to correct the effect upon the valve 
motion of the angularity of the connect- 
ing rod. 

The cylinders are steam-jacketed all over 





the money which an exhibit would cost. 
Along with other items of cost he had 
estimated that power to operate one of his 
planers would have cost him $3,000. This 
he said was owing to the fact that in order 
to get a very quick reverse of the table, and 
so lose no time unnecessarily in this, his 
planers were belted with very wide belts, 
and that their width and speed would indi- 
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Fig. 20 . 
but upon counting up the cost of it con- 


cluded to devote the money to the purchase 
of some new tools, which they needed. 





According to another version of the story 
of the starting of the engines by the electric 
button, it was the assistant electrical engi- 
neer who gave the premature signal, he 
having mistaken the firing of a gun or the 


tracted nozzles, while the noise from those 
opened wide is like that of a ‘hog eating 
pumpkins.” Sits it about right. 
ee 
W hat is said to be the smallest strike yet, 
was that of two young men who engineer 
the elevatorsin a New York theatre. The 
strike was for an advance from six dollars 
It failed, 





to seven dollars per week. 
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LETTERS FROM PRACTICAL MEN. 


Whe Expected or the Unexpected. 
Editor American Machinist : 

Referring to Mr. Dingey’s article in your 
issue of June 22, headed ‘‘ Was the Fin that 
Broke the Drum the Expected or the Un- 
expected ?” which ended by calling it the 
unexpected, I would take exceptions to it 
for various reasons. 

First, if his sketch is correct, the core 
plate or ring was the prime cause ; the fin 
could shrink only a certain amount before 
becoming tight on core plate, which then 
prevented both fin and drum from further 
shrinkage, which is made evident by a 
glance at the sketch. Hence I think the 
article should be entitled ‘‘ The Expected.” 

I do not wish to criticise the foundry 
work on the job, but would suggest that 
it might be better practice to make the 
drum the other way up, and make the part- 
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powdered when bought, and hence saves 
you the trouble of crushing or scraping the 
chalk. It isapplied to the cloth just as the 
chalk—either with a small piece of woolen 
rag or a piece of chamois. The latter, from 
what experience I have had with it, I think 
is preferable, because it is not likely to 
leave fibers, like the rag, to get into the pen. 
It is cheap and can be procured from almost 
any drug store or place where chemicals are 
sold, ten cents’ worth of it being enough to 
last six men half a year. We keep itina 
pepper box, which makes it more conven- 
ient to handle. I am sure thatif your readers 
that have occasion to make tracings ever 
try this, they will never afterwards return 
to chalk. A. L. DUWELL. 


People Who Live in Glass Houses, 
Editor American Machinist : 

As a representative of the technical press 
devoted to mechanical subjects, the AMERI- 
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In the eye of the editor that affects to 
despise scientific learning, who boasts that 
his paper never soars into regions above the 
comprehension of the commonest mechanic, 
yet who writes much that is incompre- 
hensibletoanybody; who thinks mathematics 
merely a useless accomplishment, and who 
expresses the opinion that the rule of 
thumb in mechanics is as good as any—there 
is often a beam that it would be desirable 
to remove, before he essays to remove 
fancied motes from the eyes of others. 
Without even a smattering of scientific 
knowledge, or mathematical skill, such men 
are ever ready to attack the opinions of 
scientific men, and to express, in the most 
dogmatic manner, opinions upon subjects 
upon which only scientific men are com- 
petent to speak. These editorial Dogberrys 


are very liable to make bad breaks, and ex- 
pose themselves to the shafts of criticism, 
sharpened all the more keenly because of 
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‘*Two wires are stretched,” says the critic, 
‘‘at a given distance apart, and are cut by 
the ball in its flight; an absolute record 
is then established which is reliable.” 

Why the two wires which, stretched in 
the manner described, thus constitute the 
‘* ballister pendulum,” according to the ex 
planation given, are called a pendulum, and 
why ‘‘ballister,” are enigmas. But if | 
should be mistaken, and the word ‘“ ballis 
ter” is really a misprint, after all, ‘‘ ballistic 
being what the editor meant, intending to 
indicate two separate methods, each of 
which would be more certain than the speed 
indicator (the ballistic pendulum being on: 
of these, presumably preferable, as it is th: 
one first named) the mind is overwhelmed 
at the conception of the truly interesting 
ex periment—when viewed from a sufficient 
distance—of a locomotive running at a speed 
of a mile in 32 seconds, and bucking intu 
an enormous weight suspended directly 
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ing for the bottom™of mold at the outside 
edge of outside flange, lifting off the out- 
side on a ring instead of lifting out the 
core, as in this case, and having at least }” 
loam on plate where liable to come in con- 
tact with the metal; this with ordinary 
precautions would permit of any amount of 
shrinkage. Also closing on outside would 
permit of molders seeing all of bottom of 
mold, and that everything was clear. 
J. H. Martin, JR. 


Pipe Clay Instead of Chalk in Making 
Tracings. 

‘ditor American Machinist : 

In addition to Mr. F. H. Colvin’s excel- 
lent ‘“‘Hints from the Drafting Room” 
(which appeared in a recent issue of your 
paper,) I would like to suggest using pow- 
dered pipe clay instead of chalk for making 
the ink flow freely on the glossy side of the 
tracing cloth. This pipe clay is not gritty, 
as chalk very often is, and, besides, it is 
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Fig. 21 
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cAN MAcuinist is alike held in respect and 
esteem by both scientific and practical men. 
In each of these classes of readers, all 
sensible and thinking men see clearly that 
science and practice are handmaids, and 
that in sound mechanical construction 
neither can afford to do without the other. 
The best constructors are those who are 
both scientific and practical. In giving 
room to scientific and mathematical discus- 
sion of important mechanical topics, as 
well as in dealing with purely practical 
matters, the editorial management of this 
paper shows that it has taken the advanced 
and solid position—that modern mechanical 
practice without science and mathematics, 
would be like the play of Hamlet with 
Hamlet left out. 

There is, I regret to say, another class of 
misnamed publications that affect to despise 
everything but what tiey are pleased to style 
‘* practical.” Ignorant themselves, their chief 
purpose seems to be to glorify ignorance. 


SEE PaaE 5. 


their own fondness for attacking others. 

In a criticism upon a statement printed in 
a well-known journal, regarding the re- 
markable speed recently attained by locomo- 
tive 999 on the New York Central Railroad 
(said to be one mile in 32 seconds), one of 
these editors gravely remarks: 

‘‘Ts it certain that the speed was reached? 
There is no evidence to support it but the 
statement of a speed indicator. The only 
sure way to tell the speed of a railway train 
at over 90 miles per hour is by the ballister 
(?) pendulum used for recording the flight 
of cannon balls.” 

The italics are mine; so is the 
thetical interrogation point. 

I do not know what a “‘ ballister” pendu- 
lumis. ‘‘ Ballister” might be a misprint 
for ‘‘ ballistic,” but in this case that does 
not seem to be, as the operation of the 
‘*ballister pendulum” is immediately ex- 
plained in the article quoted from, and it 
is not at all like the ballistic pendulum. 


paren- 
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in its path, and to wonder what the engi 
neer and fireman would do then, 
things. But perhaps they could jump from 
the locomotive, say fifteen seconds or so 
before the ten-thousand-ton pendulum (for 
its weight would have to be about this 
would get the grand bounce, and with the 
demoralized locomotive embedded in_ its 
interior would swing a hundred feet or so 
up in the air to give the absolute record 
(of total demolishment) referred to. 
VIsoR 


poor 


Analysis of Clay, 
Editor American Machinist : 

In searching for another matter I have 
just noted the analysis of clay sent you in 
Query 338, 1892, by R. W. K. 

I beg to suggest that he should send 4 
sample toa fire-brick works to be molded 
and burnt, as I think it would make a very 
good brick of this description. 

It is too low in alumina to make a hizh 
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class Portland cement, but if chalk or lime- 
stone, or, better still, limy marles high in 
lumina are to hand, an experiment in 
cement making might show fair results. 

If R. W. K. will send me an equally de- 
tailed analysis of any such lime rock avail- 
able, I shall be pleased to communicate the 
best proportions for the mixture. 

Very fair test samples can be burnt in an 
experimental kiln costing only a few pounds 





Fig. 1. 


to build, and sufficient clinker can be ground 
with a pestle and mortar to make a few 
testing briquettes. 

It has always been a mystery to me why 
you Americans should have so neglected 
the cement industry as to have to import 
hundreds of thousands of tons annually 
from this country. 

Personally, I should say that prospecting 
for mud and chalk or their chemical equiva- 
lents was likely to lead to far better busi- 
ness than an equal amount of industry de- 
voted to gold seeking, and I shall be only 
too pleased to give your readers information 
as tothe suitability of any materials they 
may care toanalyze. Percy J. NEATE. 

16 The Banks, High street, Rochester, 

England. 

Preparing Blue-print Paper. 
Editor American Machinist : 

A short time ago I made what was to me 
a discovery in preparing blue-print paper, 
and which to others may be but a repetition 
of the same old thing. However, I will 
give it for what it is worth. 

I had been greatly perplexed to know 
why at times (which were far between) I 
could get my paper a nice orange or yellow 
color, and the remainder of the time it 
would look like paper which had been 
spoiled by the action of light, and upon 
which the white lines would persist, how- 
ever much I washed the print, in assuming 
a greenish tint. I tried new chemicals, 
different proportions, different paper, and, 
in fact, everything that I could think of. I 
had always been careful not to disturb the 
solutions for fear of lifting the sediment at 
the bottom, which I thought would spot 
my prints, until one day when I shook the 
bottles to see the effect on flooding the 
paper, what was my surprise to find that 
I had obtained the long-sought result, viz., 
a beautiful orange tint. I found it advan- 
tageous also to saturate my brush with clean 
water before applying the solutions to the 
paper. I should be pleased to know if 
others have had a similar experience. 

A. G. Ross. 
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No. 3 Screw Machine. 


The three engravings, Figs. 1, 2 and 8, 
shown with this represent what is termed 
by the manufacturers—the Garvin Machine 
Company, New York—as a No. 3 screw 
machine. It is a strongly-built machine 
with a 6-foot bed, and swinging 17 inches. 
It is designed for the manufacture of screws, 
handles, nuts, bicycle parts and 
similar work within its capacity that re 
quires several operations in the finishing. 

The diameter of the turret head is 9 inches, 
and it has six holes 1} inches diameter for 
tools; the turret slide has a movement of 
9 inches. 

The spindle is of steel, 3} inches diameter, 
and has a hole through it 24 inches diameter. 
It runs in hard bronze cap boxes, to which 
it is fitted by scraping. 

The sliding block has a long bearing on 
the bed, to which it can be securely bound 
atany point. The turret slide is fitted with 


studs, 
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adjustable stop. The cut-off slide is oper- 
ated by a screw and pilot-wheel, and has 
two tool-posts that are provided with the 
Garvin elevating collars. Each tool-post 
has an independent sidewise adjustment by 
means of screw and knurled hahd-*vheel, pro- 
viding for easy and accurate setting of tools. 
The largest step of cone ptilley is 12 inches; 
the steps are for 3-Inch belt; weight of ma 
chine 2,000 pounds. 





Fig. 2. 


Fig. 1 shows the machine with 24-inch 
hole, geared-friction head and automatic 
feed for the turret slide. The feed shaft ex- 
tends along the front of the machine, and 
is driven by a three-step cone. The feed 
gears for the turret are also placed in front 
and are neatly encased for protection against 
dirt and chips. The handle for operating 
the feed is conveniently placed on the side 
of the casing. 

Fig. 2 represents the machine with auto- 
matic chuck and wire feed, 14 inches capac- 
ity, geared-friction head and turret operated 
by pilot-wheel. 

In Fig. 3 the machine is illustrated with 
automatic chuck, geared-friction head, 
chucking bar with three leaders and the 
turret operated by pilot-wheel. 

We understand that the manufacturers 
have already furnished a large number of 
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these machines arranged as represented in 
Figs. 1 and 2 for the manufacture of bicycle 
parts, 

— ope — 

J. W. Penney & Sons, Mechanic Falls, 
Me., write us that they make machinery for 
making toothpicks, for which inquiry was 
made in a recent issue, 
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A New Planer Chuek. 


We present with this two engravings 
representing a new design of planer chuck 
recently put on the market by the Skinner 
Chuck Company, New Britain, Conn. These 
chucks have been designed after careful 
study to the end of producing a chuck that 
is strong, of large capacity, and to which 
new features are added, and from which 
features believed by the manufacturers to 
be worthless are eliminated. They will hold 
either straight or taper work, and can be 
instantly adjusted from 0 to greatest capac 
ity, no blocking or packing being required. 

Fig. 1 represents a round swivel base 
planer chuck, with a carefully graduated 
scale plainly marked, and Fig. 2, a square 
base planer chuck. In both chucks a strip 
of tool steel is fitted to the movable jaw, to 
take the thrust of the set-screws. These 
screws and the holding strips are made of 
crucible steel, and the ends of the screws 
are hardened. Two holding strips held in 
place by screw pins engage in the slots, and 
give strength and stability to the chuck, 
which is also strengthened by the heavy 
bracing of the parts bearing the greatest 
strain, and most likely to break. 

On the bottom of the round base chuck a 
rib is cast to fit the planer table. The square 
base chuck is readily held in place; the 
chucks can be fitted to attach to a variety 
of styles of machines. 


Steel 





-_ — 


* Eicken” in the United States. 


Edward Vorster, through Markt & Co., 
Agents, 79-85 North Moore street, New 
York, is introducing in this country crucible 
tool steel from the works of Eicken & Co., 
Hagen, Westphalia, Germany. This steel 
is especially recommended for turning very 
hard metal such as that of hard rolls and 
the like, and for use for 
all kind of tools where 
superior and lasting cut- 
ting quality is especially 
desirable. A specimen 
of this steel nicked and 
broken cold presents a 
remarkably fine, even 
grain, and to all appear- 
ances it would make a 
very fine cutting tool. 

_———_~@>e——_—_—_—— 
Speed Gauge, 

The engraving here 
with represents a device 
for showing the speed 
and the percentage of 
variation from standard 
speed of machinery of 
all kinds to which it is 
connected. Applied to 
a steam engine it will 
show the fluctuations 
due to a light fly-wheel 


No. 3 Screw MACHINE. 


or improper valve setting; one at engine 
and another at dynamo, or other machine 
will indicate errors in belting. A rubber 


ring may be placed on the grooved pulley, 
the driving then being by frictional contact, 
It may be held against the face of a pulley 
or other revolving detail, or against a belt, 
and made to detect slipping belts; or located 


7 


in the pilot house of a steamship or in the 
office of a manufacturing establishment, etc. 

Its adaptation to its purpose depends upon 
the fact that a liquid in rotation assumes 
the form of a parabola being acted upon by 
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SPEED GAUGE. 


both centrifugal force and by gravity. The 
liquid used is glycerine. 
The manufacturers are George T. Me- 


Lauthlin & Co., 120 Fulton street, Boston, 
Mass. The cut shows the instrument about 
half size. 

- ee -= 
Twenty-sixth Annual Convention of the 

American Railway Master Mechanics’ 

Association — Concluded = from last 

week, 

COMPOUND LOCOMOTIVES, 

Last year the committee on compound lo- 
comotives acknowledged the magnitude of 
the question with which it had to deal, and on 
the whole put a rather low estimate on its 
work. This year the same committee report 
itself in about the same condition as last year. 
It has made notable effort to get at something 
definite upon which to base conclusions, but 
is by no means satisfied with the result of 
its labors. ‘‘Your committee,” the report 
says, ‘‘in expressing a hope one year ago 
that this interval would serve to clear up 
many of the obscure problems connected 
with this diflicult subject seem to have been 
unwarrantably confident, at least the opin- 
ions and the results of experience which 
they have been able to gather bear the same 
divergent complexion as of old.” 

Some of the difficulties under which this 





committee has labored are set forth in the fol- 
lowing extract from their report: ‘In this 
present report they feeleven more hesitation 
in attempting to present definite conclusions 
as the data for such have been mainly drawn 
from a distance by correspondence, and the 


(( ‘ontinued on page 9.) 
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Headquarters at the Fair. 


During the continuance of the Chicago 
Exposition the AMERICAN MacarnisT will 
have its headquarters in the space allotted 
to the Mechanical Press in Machinery Hall. 
The exact location is Section No. 27, Column 
K 87. Word can be left with the attendant 
there by any one who is desirous of meeting 
a representative of this paper, who may at 
the time be engaged elsewhere on the 
grounds. 


> es 


Giive the Engineer a Chance. 

Referring to what we recently said of the 
economy of ‘‘small things” in steam engi 
neering, and particularly to the compara- 
tively slight consideration they receive, 
there are, it must be admitted, reasons for 
this. One of these reasons is the large 
number of worthless appliances that are 
brought forward, and another the extrava- 
gant claims that are made for things really 
good. There seems to be a peculiar fascina- 
tion about steam engineering that leads all 
sorts of people to ‘‘invent” something in 
connection with it. More things are proba- 
bly invented to accomplish something that 
never cught to be accomplished in connec- 
tion with a steam plant than in any other 
single direction. Those who do this kind 
of invention are generally well-meaning 
and honest in their intentions, and strong in 
their convictions that they have something 
that it is rather a duty to force upon the 
public. The result is that steam users get 
tired of being importuned to revolutionize 
their plants by this and that device that 
never ought to have been devised, much 
less made. They come to look upon every- 
thing offered—good, bad and indifferent 
alike—with distrust. 

And the extravagant economical claims 
made for really good appliances have a 
similar effect. Some of them are tried and 
found to come so far below representations 
that others are condemned without trial. 
Besides, the owner of a steam plant, who 
may know very little about steam engineer- 
ing, reasons by analogy, if by nothing else, 
that ten or twenty dollar appliances with 
25 per cent. saving attachments are not lying 
about loose, as it were; he calculates, if all 
were used, the coal consumption would ap- 
proach disappearance like the distance be- 
tween two lines that approach each other 
indefinitely, never meeting, but getting 
mighty neartogether. Reason rebelsagainst 
these extravagant claims. It is a matter of 
protesting too much, 

In extenuation of the course that men take 
who sell, or try to sell these devices with the 
alleged dilated saving attachments, it ought 
to be said that they find great difficulty in 
getting steam users who are not engineers 
as well to give them a hearing on anything 
for which a modest saving is certified. The 
figures must be placed high, to receive any 
consideration. Three or four per cent. 
added to the profits in handling dry goods, 
for example, seems to be quite a different 
thing from the same per cent. saved in 
handling steam; different outside any ques- 
tion of totals. 

There is a good deal of truth in what is 


said about this. The writer remembers 
once, when young in experience in such 
matters, proposing to effect a saving of 


about one-third of a ton of coal per day— 
to be exact, 700 pounds—for a steam user, 
failing to do which there was to be no pay. 
No radical change was required to be made, 
the means it was proposed to employ being 
comparatively simple and inexpensive. The 
steam user very courteously told him that 
the saving was so small as not to be worth 
considering. Yet in this case it would have 
been fully 10 per cent. But perhaps this is 
not a representative case; it is to be hoped 
not. 

Nothing is more certain than that the 
steam user should not buy nor try all the 
devices for saving steam and coal that are 
offered him, and yet he should have all the 
good ones; those that, taken all in all, will 
save money. We do not know any better 
way for him to accomplish this than is indi- 
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rated by the title, ‘‘Give the Engineer a 
Chance.” He is the man who ought to be 
able to weigh all the pros and cons, and de- 
cide between the good and the worthless, 
bringing out a debit and credit sheet that 
will show the man who pays the bills the 
probable results of adopting such things 
as may be offered by over zealous salesmen, 
or others. It cannot be urged that engi- 
neers are not competent through lack of 
business capacity to do this. There are 
engineers and engineers, and good.ones are 
competent to do this. Their training is in 
that direction. Throw the responsibility 
upon them that belongs to them, and the 
result will be more good engineers. So long 
as an engineer is not allowed to know any- 
thing, so to speak, it cannot be said that he 
has not the capability of managing things. 
Give hima chance, and if he cannot properly 
attend to what ought to be his duties he is 
out of place. If he is kept in leading 
strings he loses the use of his better facul- 
ties, just as a man does in any position 

Engineers in charge—by title—of steam 
plants find three classes of employers to get 
along with: Those who know a good deal 
about the use of steam, and the appurte- 
nances of asteam plant, and understand how 
a plant should be handled; those who know 
nothing about these matters, but think they 
know it all; and those who know nothing 
about them, and know they do not. It 
ought to be straight enough work with the 
first and third named of these classes. 
Those of the first named class could run 
their steam plants satisfactorily themselves, 
but, of course, have more important matters 
to attend to. They are always thinking of 
giving their steam plant some consideration, 
but, as a matter of fact, never get time; 
never get time as a matter of fact, and not 
as a matter thinking they do not. Let them 
give the engineer a chance to think, holding 
him responsible as to the result of his 
thinking. If they do not have an engineer 
who can think, get one. 

Those of the third class must depend to a 
great extent upon their engineers. They 
ought to depend more. Matters of economy 
receive too little consideration because there 
is no one with sufficient responsibility. 

The second class need not be considered. 
There are none quite so helpless in a given 
direction as those who think they know a 
good deal in that direction, but know 
nothing. Those of this class will neither 
do anything themselves nor let their engi- 
neers do anything. 

Give the engineer a chance by turning 
over to him matters pertaining to the steam 
plant. Let those who come around with 
something to sell satisfy him of its utility. 
This is what the engineer wants, and what 
the steam user ought to want. A plea for 
a chance for the engineer is a plea for better 
engineers. Better, because they have the 
opportunity they ought to have to cultivate 
their talents. And better engineers means 
getting the advantages of the small things 
in steam engineering. 

—_ <> 
An English Criticism. 








We find in the issue for June 2d of 7'he En- 
gineer of London an editorial article on the 
Chicago Fair which is positively brutal in 
its wholesale and sweeping denunciation of 
everything in any way connected with the 
enterprise, even including the city and peo- 
ple of Chicago, the former being declared 
the most unattractive large city in the 
world. ‘‘It is built on aswamp. Its inhabi- 
tants have no time to think of beautifying 
it or providing the means of enjoyment. It 
is a place of business and of nothing else—a 
place where men live for nothing but to 
make money; a place of slaughter houses 
and wheat corners; a place where men and 
women live in a wild whirl of business and 
gambling speculations ; where there is no 
rest, no peace, little thought for the decen- 
cies of life.” Such is the language of our 
contemporary. It cannot be doubted that it 
is the language of one who knows almost 
nothing of Chicago or of Chicago people. It 
is just such an idea of the city and its peo- 
ple as we should imagine an Englishman to 
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have who reads Puck and takes its jokes at 
the expense of Chicago seriously, and with 
out suspecting that Puck is something of 
humorist and exaggerates somewhat. W: 
have no doubt but that the person who wrote 
that article firmly believes the truly horrib| 
charge brought against Chicago, accordin; 
to which there are not more than a dozen 
dress coats in the city, and these are worn at 
breakfast time, and that there are no ladies’ 
shoes sold there that are smaller than num 
ber nines. From this our contemporary goes 
on to condemn about everything that ha 
been done at Chicago. It may be that 77, 
Engineer considers it to be necessary that i 
should take the opposite side of every ques 
tion to that taken by its rival, Hagineerin, 
which has been friendly to the enterpris: 
from the first; but it seems to us that it 
might do itself more credit if it would take 
a judicial and fair position, calling atten. 
tion to defects where its readers should be 
warned of them, but giving also the good 
points connected with the Fair; of which it 
cannot be denied there are very many, not 
withstanding the occasional defects and im 
perfections. No disinterested and fair-mind 
ed person who has been to Chicago can claim 
that the Fair is perfect; but that everything 
about it from the buildings: within the 
grounds to the hotels outside, and from the 
management to the ‘‘young Jadies serving 
as bar maids” is as bad as bad can be is 
equally untrue, and it is not creditable for 
such a journalas 7’he Engineer to so represent 
it. It is not unlikely, however, that 77, 
Engineer has sufficient influence in England 
and elsewhere to prevent many who would 
otherwise visit Chicago from going there, 
and thereby cause them to miss something 
which, in spite of all that can be said against 
it, is well worth seeing. 

—_-4p>e—______ 

Beyond the tragic side of the sinking of 
the great British warship, the ‘‘ Victoria,” 
is the question that has time and again been 
discussed as to the merits of such enormous, 
unwieldy, top-heavy fighting machines. 
As against vessels built solely for ramming, 
everything sacrificed for strength and speed, 
what chance would such vessels as the 


‘ Victoria” stand? It would appear as 
though two such vessels, almost entirely 


unencumbered with guns and their machin 
ery, with comparatively small crews, could, 
fighting together, go through a fleet of great 
battleships, leaving them at the bottom. 
Such vessels would not be of much conse 
quence for the purpose of making a dress 
parade with, and their places in times of 
peace would be at home. They would be 
unpopular with naval officers, and that is a 
good deal against them. 


—___—_~@>e——— 


Literary Notes. 

The Book of the Fair is the title of a work 
now being published in numbers by the 
Bancroft Company, Auditorium Building 
Chicago, Ill. Part I, now at hand, shows 
that the size of pages is about the sam: 
as those of the AMERICAN MACHINIST. 

The initial number contains forty pages 
of text and illustrations. The avowed ob 
ject of the publishers is to give a complete 
illustrated representation of the great Fair 
The price is $1.00 per number. 


Ques ag PIONs iD) 
Questions of general Para nation 4 to aula dis 
cussed in our columns will receive attention in this 
department. The writer's name and address shoulil 
always accompany the question. Neither correct initials 
nor location will be published when there is a request (0 
that effect. If questions are enclosed with a business 


communication, they should be written on a separal 
sheet. 














a) G6: 2. =... 2 ra ni Ill., writes 
Kindly inform me how, or what solution | 
can use for removing the scale from a boiler 
und flues. The scale on the shell of tle 
boiler crumbles up like white sand, but the 
deposit on the flues is hard. The boiler is 
12 feet long, 34 inches diameter, and his 
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twenty-five 3-inch flues; it is a horizontal 
boiler, and has been in use about 5 or 6 
years. It is in first class condition with the 
exception of the scale. It has no manhole 
in it, and therefore cannot be cleaned. A.— 
Our advice is to have a manhole put in at 
once, so that the inside of the boiler can be 
thoroughly examined and cleaned. For re- 
moving the scale try kerosene oil, as directed 
iu our issue of December 17, 1887. 


(328) O. S. K., Springfield. Mo., writes: 
‘lease explain the methods of galvanizing 
sheet iron. How are the sheets treated, and 
what are the ingredients used? I want to 
calvanize some range boilers after they are 
riveted together. A.—The sheets are first 
cleansed by friction and the action of dilute 
sulphuric acid, and then immersed in melted 
zine; the zinc adheres to the surface just as 
tin does in the tin-plate manufacture, form- 
ing galvanized iron, the name being de- 
rived from the circumstance that the coating 
is analogous to that producible by electrical 
means. Some manufacturers apply a thin 
coating of metallic tin to the iron before 
dipping it in the zinc bath, by putting, Ina 
wooden tank, alternately, granulated zinc 
and the cleansed iron plates—the tank con- 
taining a dilute solution of chloride of tin, 
so that the tin is deposited by a kind of 
galvanic action. To galvanize iron requires, 
like any other trade, skill and experience, 
and we should not advise you to galvanize 
the boilers. The better way and the most 
practical one in your case is to buy galvan- 
ized sheets, and with these make the boilers. 
Your other question is out of our line. 


(329) R. A. B., Saginaw, Mich., writes: 
I am considering the advisability of using a 
water jet for propelling a launch of the 
following dimensions: Length, 27 feet ; 
breadth, 5 feet; draught, 16 inches. It is 
to be used in water where logs and drift- 
wood render the screw propeller unsafe. 
Speed and economy of fuel are not im- 
portant. Would you recommend the adop- 
tion of the jet? What size should the jet 
be? How many gallons would be required? 
And how many square feet of heating sur- 
face in the boiler? A.—Many experiments 
have been made with jet propulsion, and as 
often as this mode of propulsion was ap- 
plied to steam launches, it was abandoned, 
as the results were not satisfactory. We 
should, therefore, advise you not to adopt 
it. In regard to the dimensions you ask 
for, there is no data on which any calcula- 
tions could be based with any degree of 
certainty of obtaining satisfactory practical 
results. From what we have seen, we be- 
lieve the machinery will be so heavy as to 
render it useless for steam launches. 


(330) S. J. W., Chicago, Ill., writes: 
Please inform me who was right in regard 
to the following: Some time ago we sent 
out in this city some worm-wheel blanks to 
be cut; the accompanying sketch shows the 
dimensions of the worm and wheel. We 
ordered 83 teeth of 4 pitch to be cut, pitch 
diameter being 20% inches. The person who 
was to cut the teeth said that we were 
wrong, and that we should take the diam- 
eter at A, subtract 2 pitch parts for the 
pitch diameter at B, which in this case 
would give 82 teeth. We told him to cut 
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the blanks his way, if he was sure they 
would work all right. A.—You ordered 
the correct number of teeth. <A section of 
the worm through its axis is, in outline, the 
sume as a rack of corresponding pitch, and 
the pitch line must be placed in this section 
in the same position as in the corresponding 
rack; the pitch circle of the wheel must be 
tangent to the pitch line of rack, and con 
sequently the pitch circle of the wheel 
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will in your case be 203 inches diameter, 
and the number of teeth must be laid off on 
this circle, and not on the circle whose cir- 
cumference pusses through the point B. 
The rules employed for designing a rack 
and wheel are applicable to designing a 
worm and wheel. 2. What is the difference 
between hyperbolic logarithms and common 
logarithms? And for what purpose are the 
former used? A.—The common system of 
logarithms is one which has 10 for its base, 
and the hyperbolic or Napierian system is 
one which has 2.71828+ for its base. Com- 
mon logarithms are convertible into hyper- 
bolic logarithms by multiplying the former 
by 2.302585, so that either system can be 
used as the character of the problem, or 
convenience, may require; hyperbolic loga 
rithms are always used for computing the 
mean pressure in a steam engine cylinder. 


(331) G. F. L., Fairmont, W. Va., writes: 
I want to connect a line of 8-inch shafting 
to a 10-inch crank-shaft of a 24x30 inch 
engine (giving 250 horse- power), by a flange 
coupling. Kindly give me a rule for esti- 
mating the area of section required in the 
coupling bolts which in this case are 15 
inches from the center of the shaft. A.— 
We suppose you want this area for finding 
the diameter of the bolts, which can be 
found direct from the following formula: 


Diameter of bolts = D D4 D ; 
2 nxXk 


in which D denotes the diameter of the 
shaft, 8 inches in this case; n, the number 
of bolts; and & the distance from center of 
shaft to center of bolts. The number ,of 
bolts may be found by the following rule: 
Divide the diameter in inches of the shaft 
by 2 and add 3, the sum will be the number 
of bolts required. This will give us 7 bolts, 
but since an even number is generally taken, 
we will use 8 bolts. Substituting for the 
symbols in the formula their values, we 
have, 

Diameter of bolts = & x / wi 

2 8 x 15 

say, 1;'z-inch bolts. The bolts should have 
a good fit in the holes so that they are sub- 
jected toa shearing force only. The fore- 
going formula is based on the fact that the 
twisting moment of the shaft must be equal 
to shearing moment of the bolts. Let 7’ 
denote the twisting moment of the shaft; 


1.032 


Jf, the shearing stress per square inch, and 


D the diameter of the shaft; we have then, 
x D*® f 
16 
The shearing moment of the bolts is equal to 
nudkf 
4 
the same quantities as before. 
data we have, 
wr D*® f andtk f 
16 4° 
from which we get, 


Ds = D x / D 
2 nxXk 


d= 
4nk 

(332) C.8., Brooklyn, N. Y., writes: I 
have become interested in the Correspond- 
ence School of Mechanics at Scranton, Pa., 
and have been seriously thinking of taking 
the course. But before doing so, I should 
like to ask your opinion in the matter. I 
have in my possession a circular issued by 
this school, and I must confess that it is not 
up to my expectations. I cannot under 
stand how they can omit algebra, It may 
be well enough while one is taking this 
particular course, but how about the future? 
Neither can I understand how it is possible 
to finish the course, including mechanical 
drawing in one year, studying in the even 
ings only. A.—Whether you can finish the 
course laid out by this school in one year 
depends on your own ability and energy. 
You must not expect to go through this 
course without hard work and severe study. 
The school will do its duty, if you will do 
yours. In regard to mechanical drawing, 
you must not expect to become a first-class 
draftsman in one year, but you should learn 
enough of this science in one year to enable 


in which the symbols denote 


From. this 


you to continue your studies without a 
teacher. We do not see any reason for find 
ing fault with the school for omitting 


algebra, as long as it fulfills its obligations 
stated in the circular, 2. Do you honestly 
believe that this is the best way of studying 
in order to get the most practical good from 
the time and money invested? A.—For 
persons who cannot afford to go to college, 
or engage a teacher, we believe this to be 
the best way of studying, because you will 
then have the right to demand assistance 
whenever a knotty problem in the course of 
your study presents itself, and thereby save 
much time which otherwise would have to 
be spent in overcoming the difficulty with 
out any outside aid. Another advantage is, 
that by having your work criticised by 
competent persons you will gain more con 
fidence in yourself. 8. How much algebra 
is absolutely necessary in order to study 
mechanical text-books, This study seems 
to be my stumbling-block. A.—We should 
advise you to study the whole contents of 
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an elementary algebra, such as used in 
public schools. If you thoroughly under- 
stand arithmetic, you should have no diffi- 
culty in mastering algebra. 4. In your 
issue of February 19, 1891, was published a 
list of text-books to be studied in order to 
become a competent engineer and machinist. 
Now what I should like to know is this: 
Would the knowledge obtained by studying 
the books recommended be equal or superior 
to that which one may acquire by taking a 
course at the correspondence school? A. 
This school does not pretend to give a 
whole course in engineering, but it will ad- 
vance you sufliciently so that the study of 
some of the elementary works recommended 
in the issue referred to may be omitted, and 
the study of the remaining works made 
sasier. 5. I should like to take up a course of 
study that will take in not so much of steam 
engineering as general mechanics. Can you 
recommend anything along this line? A.- 
After you have made some advancement in 
geometry, algebra, drawing and _particu- 
larly in applied mechanics, the course you 
should pursue will readily suggest itself to 
you, provided you have the ability for the 
profession you prefer to follow. 


(333) A. E. 8., Torrington, Conn., writes : 
Please inform me where I can obtain a list 
of old coins, stamps, etc., and their present 
value. A.—Write to the U. 8S. Mint at 
Philadelphia, Pa. 2. Please give formula 
for obtaining the dimensions of teeth for 
gear wheels by the so-called diametral pitch, 
and why is this pitch used instead of circu- 
lar pitch? A —In practice, it is better that 
the pitch diameter of a gear should be of a 
size that can be conveniently measured. If 
the circular pitch is used, the circumference 
of the pitch circle must contain it some 
whole number of times, corresponding to 
the number of teeth in the gear, and this 
will often give a diameter of a size not 
readily measured with a common rule. To 
obviate this difficulty the diametral pitch is 
used. The diametral pitch is the number 
of teeth to one inch of diameter of the pitch 
circle. With the pitch given in this way, 
the diameter of the pitch circle can be made 
of a size readily measured with a common 
rule, and the same applies to the distance 
between the centers of two wheels. Hence, 
if the diametral pitch is esta lished, all 
other data can readily be found by the fol 
lowing rules: Divide 3.1416 by the dia- 
metral pitch, the result will be the circular 
pitch. If, for instance, the diametral pitch 
is 4, then the circular pitch will be — 
= .7854 inch. Divide 1 inch by the dia- 
metral pitch, the result will be the distance 
8, that is the depth of the face of tooth, and 
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also the depth of flank. Thus, if the dia 
metral pitch is 4, the distance s will be } inch. 
Divide 1.57 by the diametral pitch, the 
result will be the thickness of the tooth at 
pitch line. Taking the same diametral pitch 
as before,’ the thickness of tooth will be 


abe 
Lo .3892 inch. Divide the number of 
teeth in the gear by the diametral pitch, the 
result will be the diameter of the pitch 
circle in inches. If the wheel is to have 60 
teeth, and the diametral pitch is 4, then the 
diameter of the pitch circle will be 15 inches. 
Add 2 to the number of teeth in the wheel, 
and divide the sum by the diametral pitch, 
the result will be the whole diameter of the 
gear. In the last example the whole diam 
1) 
eter of the gear will be 62 154 inches 
All these rules you will find in Practical 
Treatise on Gearing, published by Brown 
& Sharpe Manufacturing Company, Provi- 
dence, R. I. 38. How should I go to work 
to find the friction of a machine, such 
as planers, milling machines, or any other 
machine? And how can I compute the 
horse- power required to runa machine? A. 

For an answer to these questions we must 
refer you toa series of articles treating on 
the measurement of power, by J. J. Flather, 
commenced in our issue of November 6, 
1890. 4. Please advise me of the best all 
around work, such as Ilaswell’s, but giving 
more detail to formule. What I want is 
the why and wherefore of such things. I 
can, with the formula in front of me, work 
out any problem that I have so far under- 
taken, but one cannot always have a book 
of formule at hand. I think that the ex- 
planation just given will enable you to 
understand my meaning. A,—Your desire 
of obtaining a knowledge of the principles 
on which the formule given in engi 
neers’ pocket-books are based is commend 
able. But you cannot find all this informa- 
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tion in one book; you will need several; see 
article on What to Study and How to 
Study, in our issue of February 19, 1891. 
5 Where can I find the rules and their 
principles for computing the weight that 
cranes will lift? A.—Any good work on 
mechanics (the science that treats on the 
action of forces on bodies) will give you the 
desired information. 
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conditions under which they were obtained 
are unknown. 

It was found bullders 
were building a number of 
compounds; there were in June, 1892, only 
114 in use as against 422 in June, 1893. 
There were also 188 under construction, and 


that locomotive 


considerable 


75 American compound locomotives were in 
use in foreign countries. The 
had sent out circulars for replies. 


committee 

In some 
were not explicit 
enough to be of value; in other instances 
where it was known a considerable number 
of compounds were in use they got no re- 


instances these replies 


plies. 

roads 
were had which tended to show a saving 
varying widely, however, in favor of com 
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pounding, and differences in fact and opin- 
ion as to relative cost of repairs, and oil 
used. 
The committee concluded its report as fol- 
lows: 
CONCLUSION. 


The association may possibly expect a 
definite expression of opinion from the com- 
mittee respecting the value of compounding 
locomotives, seeing that they have been at 
work upon the subject for two years. Your 
committee feel, after looking at the question 
according to their ability, that they can ven- 
ture an opinion, but that it is only an opinion 
and does not finally dispose of any one point 
broadly. In looking backward at the be- 
ginning of the agitation of the subject in 
this country, the arguments for and against 
compounding in locomotive practice form 
instructive reading. The possibility of fuel 
economy was first denied because, it was 
argued, we have only marine and stationary 
practice to turn to, and there the work done 
is fairly constant and is, consequently, well 
adapted to compounding, in which the cyl- 
inder ratio is an all-important factor. This 
reasoning is not sound and the falsity of its 
conclusions has been con¢lusively shown in 
the past two years, for one example see con- 
clusions of this committee last year, where 
they presented tables showing an even wider 
range of economical performance for the 
compound than for the simple; of course 
both types fall off seriously in economy un- 
der variable conditions, but the compound 
less so than the simple. 

Another argument advanced against the 
compound is that new machines always give 
economical results while watched; this is 
emphatically true and constitutes the most 
serious stumbling-block to the conscientious 
investigator. It is, however, not more ap- 
plicable to compound engines than to any 
other machinery, and the economical results 
obtained from simples in long service should 
lead us to hope for the same of compounds, 
at least at this stage of the question, when 
it has been shown that they will run 50,000 
miles and over without serious impairment 
of efficiency. 

Turning again to fuel economy your com- 
mittee believe the greater number of think- 
ing and observing men in the profession to- 
day believe the compound will save coal, un- 
der certain conditions; some of these men 
deny that these conditions can be fulfilled in 
practical railroad service. Others say that 
the fuel economy will be wiped out by in- 
creased cost of other supplies and repairs. 
One condition referred to above is that the 
compound is not as powerful a machine as 
a like simple, and must be provided with a 
starting valve to allow it to work simple in 
starting and on hills; this valve, it is claimed, 
will wipe out the economy because it will 
be habitually used, not so much from care- 
lessness of enginemen as from the fact that 
the operating department will find out they 
have amore powerful machine at their dis- 

osal when the occasion requires and will 
oad the train until the habitual use of the 
valve becomes a necessity. From one point 
of view it may be with justice said that no 
one would expect economy under such con- 
ditions; but it can be with equal justice af- 
firmed that master mechanics will have to 
meet this condition. It, therefore, be- 
hooves designers to strive for equal power 
for the compound without the use of such a 
valve. 

As to the other question of repairs your 
committee have brought results as nearly up 
to date as practicable and are not disposed 
to go far behind the figures in offering a 
definite conclusion; the compound is a new 
machine, it is subject to certain crudities of 
all new designs; these will constitute defects 
which will cost more for maintenance than 
the perfected points of the oldertype. But 
no evidence has been advanced to show that 
these defects cannot be remedied by time, 
and this part of the question resolves itself 
to consideration of extra cost of mainte- 
nance of additional parts in the compound. 
As the fuel saving possible is not an excess- 
ive amount, it points to the conclusion that 
we must strive for greatest simplicity and 
greatest reduction of number of such parts 
in the new type, if we are to expect a net 
saving in service. 

While upon this point your committee 
wish to call attention to the unwise policy of 
locomotive builders in so many cases advo- 
cating compounds of entirely different type 
and dimensions from the simples formerly 
used, thus making comparison difficult and 
producing an experimental type which is 
possibly not well suited to the work; all are 
surely interested in quickly disposing of the 
question of availability of the new princi- 

yle—a solution retarded by a multiplicity of 
esigns. 

Your committee feel they have already 
trespassed too far upon the attention of the 
association without adequate return. They 
have, however, as yet said nothing of the 
use of compounds in passenger service. The 
results of tests for this service are both mea- 
ger and inconclusive. ‘The conditions are 
such that the compounds have less chance 
for profitable employment here than in 
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freight; the difficulties of design, at least, 
are largely increased, as, for example, in the 
valve motion where the high piston speeds 
and short cut-offs in high-pressure cylinder 
produce unmanageable back pressure. 

Your committee therefore offer tentative- 
ly the following opinions and suggestions : 

ist. The compound is suitable for a vari- 
able class of freight service. 

2d. Its range of economy in such service 
is fully as wide as that of the simple. 

3d. Its increased coal economy over the 
simple in the average freight service of the 
country will be found to lie between 10 and 
15 per cent. when in good running condition 
and handled with intelligence. 

4th. A well-designed compound should 
not be more difficult to keep in a serviceable 
condition than a simple; that is, its regular- 
ity of performance should not be less than 
the simple. 

5th. The four-cylinder compound will cost 
more for valve oil than a simple. 

6th. The running repairs of a four-cylinder 
compound will be somewhat more than 
for simple; fora two-cylinder compound they 
should not be more; the final comparison for 
repairs is undetermined. 

7th. The net running cost of a compound 
will be less on many roads than of simple, 
the figure depending upon the design, cost 
of fuel and other local conditions. 

10th. In passenger service the availability 
of the compound is undetermined. 

11th. Complicated designs of compounds 
are not likely to prove successful or economi- 
cal. The prevailing forms of starting valves 
in use in this country are especially noted 
as being too complicated—certain valves 
employed abroad seem to have more com- 
mendable points. 

12th. Attention is called to the necessity 
of long-time tests and averages of a consid- 
erable number of exactly similar engines of 
both types to properly establish the status 
of the question. In such tests the influence 
of higher pressure for either type should not 
be allowed to complicate the results, as the 
effect of the highest modern steam press- 
ures on economy of the simple is undeter- 
mined. 

DISCUSSION. 


The discussion of the question of com- 
pounding was important in many respects, 
but it lacked the spirit and much of the 
rhetorical effect of last year. The following 
is a brief abstract: 

Mr. S. M. Vanclain—Baldwin Locomotive 
Works—took exception to the statement of 
the committee that the compound locomo- 
tive was suitable 
freight service. He considered it suitable 
for all classes of freight service. He also 
wished to state that in regard to the third 
conclusion of the committee that 10 to 15 
per cent. was the minimum of fuel economy 
in average freight service, he thought the 
average fuel economy was 25 to 30 per cent. ; 
had known the fuel economy to have been 
far beyond these figures—as high as 44 ,®, per 
cent. It had been found by a number of 
railroads that the boilers of compounds re- 
quired less attention—washing out, etc.— 
than the boilersof simple engines. They had 
found where railroads were using less oil on 
four-cylinder compounds than on their sim- 
ple engines. The only point in which the 
repairs of a compound would be greater 


for a variable class of 


than those of a simple engine was in the 
cylinders, and cylinders were an insignificant 
part of the totalrepairs. The largest isthe 
boiler repairs, and with a compound this 


was much less than with a simple engine., 


He objected to the tenth statement of the 
committee. They would find in the East 
many high-speed passenger trains were be- 
ing economically run with compounds; the 
fast trains on the Philadelphia and New 
York, also the Washington limited on the 
B. & O., being examples. 

Mr. D. L. Barnes asked if any one had 
seen a set of indicator diagrams from a com- 
pound at 60 miles per hour. Such diagrams, 
he said, showed loss. 

Mr. J. S. Leeds said Mr. Vanclain had re- 
ferred to cylinder repairs as the only repair 
item against the compound as compared 
with the simple engine. In his opinion a 
great deal more had to be looked after, inas- 
much as the reciprocating parts entail heav- 
ier weights in counterbalance and harder 
thrust on the wearing parts. The counter- 
balance was heavier and acted only part of 
the time as a counterbalance, the rest of the 
time being destructive not only to the en- 
gine but to the track. 

Mr. Henderson said that from a record of 
four months they found the cylinder repairs 
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to be 2} per cent. of the total repairs. They 
had found an average of 20 per cent. saving 
in favor of the compound. 

Mr. J. Medway said that they had tested 
in actual service a two-cylinder compound 
against a simple engine. The simple en- 
gine had cylinders 20x24” and the com- 
pound 21” and 31'’x26". On ten trips the 
saving of the compound in fuel was 23.2 per 
cent. The cost of repairs was largely 
against the compound, which he attributed 
to weakness of some of the parts. 

Mr. Joughins said they had one freight 
and one passenger engine, compounds, from 
the Baldwin Works. The freight engine was 
doing work previously done by simple en- 
gines of the same dimensions. The engine 
men liked it; it showed a saving of about 
20 per cent. in fuel and the repairs were no 
more than in the instance of the simple en- 
gines. They had not been so fortunate with 
the passenger engine and he did not know 
whether or not to conclude that compounds 
were not suitable for passenger service. He 
was in Crewe, England, last winter, and 
found that they had not built a compound 
for eight months except the one then under 
construction and now being exhibited at 
Chicago. This indicated that the compound 
was not a success on that road. At the 
London and Northwestern shops he was still 
more surprised to find that they were building 
20 simple engines for passenger service and 
abandoning the compound for that purpose. 
Ile did not quite get the reason why. Itap- 
peared though that the compound was rath- 
er unwieldy for passenger service. He could 
give one example of the way the compound 
can be abused. When they received the 
two engines from the Baldwin Works he 
was preparing to go away. 

On his return after an absence of tenor 
eleven weeks he found the passenger com- 
pound was using about 50 per cent. more 
fuel than the simple engine. After persuad- 
ing the engineer that she was not to be used 
all the time with live steam in the low-press- 
ure cylinder she used 10 or 12 per cent. less 
coal than the simple engine. 

Mr. John Mackensie said that some ten 
months ago they had ten engines built, one 
being acompound The saving in fuel by 
the compound 23.45 per cent. The 
engines were identical in every respect ex- 
cept the cylinders. 

Mr. John Tonge said they had two com- 
pounds in use. They showed a saving of 
124 per cent., with an increase for repairs of 
50 per cent. 

Mr. R. Wells asked what should be the 
difference in size of cylinders as between a 
simple and a compound locomotive? 

Mr. William Forsyth said the rule of 
English and German engineers was to make 


was 


the high-pressure cylinder of a compound 
one inch larger than that of a simple engine 
of equal capacity. With the small range of 
diameters used this seemed to work very 
well. Continuing, he said that while much 
the manner in which Mr. 
Vauclain discussed the question, the trouble 
was he claimed too much for his engines 


pleased with 


when he said they usually proved economical 
in fast service. 


FLUTING SIDE RODs. 


One of the topical questions that came up 
was in relation to the fluting of side rods— 
whether it should be done in the smith shop 
under the steam hammer or in the machine 
Mr. J. Davis 
question, said 


shop. sarnett, Who proposed 
the that undoubtedly the 
work could be done more cheaply under 
the hammer. He wanted to know if the 
rods were stronger or more serviceable for 
being left with the skin on, as from the 
hammer. In working out in the machine 
shop was there an advantage in that it 
tended to show hidden defects? 

Mr. Vauclain not be placed on 
record as saying the forged rod, if of steel, 
was as strong as one machined out. It was 
cheaper to machine the rod than to forge it. 
They paid very little for fluting rods in the 
machine Under the hammer they 
would have to pay a larger number of men 
and also fire the furnaces as well, and yet 
The least variation 


would 


shop. 


not get as good results. 
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in the blow would make a variation in th 
thickness of the rod, and there was the 
liability of driving splinters into the surfac 
of the rod, concealing them by the skin 
He was of the opinion that fluted rods 
should be milled on the milling machine so 
as to disclose defects. 

Mr. F. W. Dean quoted from Kirkaldy 
‘The prevailing idea that the skin of 
forging is stronger than the inside is err 
neous. 

Mr. Vauclain thought if the skin of th 
forging was perfectly true—without inden 
tations—it might be stronger. His opinion 
from experience was that it was weake: 
than the interior on account of being full o 
indentations. 

Mr. Wm. Forsyth said they had been 
forging fluted rods, not because they thought 
them better than machined rods, but simpl) 
as a matter of economy. 

Mr. Leeds thought there was very little 
difference in strength as between a forged 
or machined rod. 

Mr. W. II. Lewisagreed with Mr. Vauclain 
about the value of the skin of a forging. 
Forged rods presented an appearance of 
little spider web cracks that smiths gener 
ally termed fire cracks. They were simp] 
the starting points of fracture. He had no 
doubt that nearly all the gentlemen present 
had at some time discovered a little crack in 
a side rod which they had watched and seen 
it extend until it had reached the limit of 
safety, and then removed the rod. Th 
machining or milling of the rod would 
remove all these surface cracks. While it 
might cost a little more than forging he 
thought it was money well expended. 

Mr. Sinclair had paid attention to the 
fluting of rods under the hammer. He had 
never heard any preference for a rod fluted 
in that way, except on account of cheapness. 
Since milling machines were made capable 
of milling flutes entirely without planing, 
he thought the work could be done cheaper 
in that way than under the hammer. 

Mr. Vauclain said: Regarding the cost 
of manufacture, it was 25 per cent. cheape: 
at their works to mill than to use the ham 
mer. The day of the blacksmith shop had 
passed. ,They had, about seven years ago, 
about four acres of blacksmith shops, and 
built ten locomotives a week. At the pres- 
ent time they had two acres of blacksmith 
shops, and built twenty locomotives a week. 

Mr. Smith thought most of the railroad 
people would admit that they could not 
control their employes as the Baldwin peo 
ple could. They could not get men that 
would run two machines. 

Following are the officers for next year 
President, John Hickey; First Vice-Presi 
dent, Wm. Garstang ; Second Vice-Presi 
dent, R. C. Blackall; Treasurer, O. Stewart; 
Secretary, Angus Sinclair. 

The next meeting of the association will 
probably be at Saratoga. 

_—— 5 

Vice-Consul Preller ascribes the limited 
consumption of American goods in Brazil to 
the little attention given to their introduc 
tion by the aid of commercial travelers 
European merchants and manufacturers, bh 
says, have their representatives who con 


stantly visit the chief towns of Brazil 
Then there are many branch European 
houses and few American houses. Hard 


ware, axes, hatchets, spades and agate war 
come in fair proportions from the United 
States. American boots and shoes are not 
liked, the styles not being such as wanted 





ee 

That superintendent of motive 
who said at the Master Mechanics’ Conven 
tion that they took off a cylinder head once 
in awhile just to satisfy themselves that 
the piston was in the cylinder, must hav: 
something in the way of piston packing 
that will come mighty ne r filling the out 
stan ing ‘‘long-felt want” in that direction 

—_ 

The Department of Agriculture is exe! 
cised over a new swindle being practiced on 
farmers. Certain parties are selling them 
something that will make two pounds of 
butter out of one. As it is well known that 
there is scarcely more substance in the two 
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pounds than in the original one pound, it 
does not seem necessary to waste any sym- 
pathy on those who buy and use it for the 
purpose of swindling others. 

> 

Twelve-inch Plain Forming Lathe. 





This lathe is one brought out by the 
Meriden Machine Tool Company, Meriden, 
Conn., as one of their line of tools for turn- 
ing plumbers’ goods, handles, cocks, valves, 
work to be plated, in fact for turning a 
large variety of small pieces required in 
quantities. It may be used satisfactorily 
for relieving the regular 18-inch forming 
lathe made by the company when the latter 
is crowded with work, the forming tools 
and chucks of the two being interchange- 
able. It will form up to 17-inch diameter. 

The foot-stock center is used to support 
long work, and the foot-stock lever may be 
used to force tips onto handles. 

Like the larger and more complex lathe, 
the turning is done by a single movement 
of the lever, the first part of the movement 
tightening the chuck, a further movement 
bringing the torming tool forward and 
under the work, turning it to shape, after 
which the tool drops sufficiently to clear 
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recover. The men killed and injured were 
engaged in pouring a heavy casting, when 
an explosion occurred with the results stated. 














A roller process flouring- mill will be built at 
Stanleyton, Va., by M. A. Rondabush. 

An oak-veneering mill, to employ a hundred 
men, is to be established at Memphis, Tenn. 

The Norton Emery Wheel Company, Worcester, 
is to erect additions to its factory, 50x40 feet, and 
44x37 fect, two stories. 

The Iron Manufacturing Company, of 
Drifton, Pa., has been granted a charter with the 


> 


capital placed at $250,000. 


Coxe 


J.D. Taylor and others, of Cambridge, O., will 
erect a rolling mill at that place which will have 
a daily capacity of 24 tons. 

The machinery of the New Albany, Ind., rail- 
mill is being removed to the new mills at Alexan- 
dria, Ind , and erected there. 

The Grand Rapids Brass Company is adding to 
its works at Grand Rapids, Mich., a new building 
60x100 feet, and 3 stories high. 

The Bosworth Machinery Company has been in- 
corporated at Cleveland, O., to manufacture and 
deal in machinery of all kinds. 


TOT 


TWELVE-INCH PLAIN FORMING LATHE. 


the work during the reverse movement of 
the lever. The reverse movement loosens 
the chuck, and at the proper time raises the 
tool ready for another operation, all opera 
tions being performed without stopping the 
lathe. 

ee 


Work at Gould & Eberhardt’s. 


Messrs. Gould & Eberhardt, Newark, N. 
J.,are kept quite busy in building their 
gear cutters. Besides numerous orders from 
firms in this country, they have supplied 
one firm in England with 15 machines of 
this class, which gives evidence that the 
reputation of these machines is sustained 
abroad as well as at home. A few days ago 
we saw in their shops a very large gear 
cutter, ordered by the U. S. Government, 
ready for shipment to the Watervliet 
Arsenal. 

This machine is designed for cutting spur 
wheels, bevel wheels, skew gears, racks, 
and hobbing worm wheels. It can cut spur 
wheels of any diameter up to 72 inches and 
16-inch face, and is amply strong enough to 
cut teeth of 3-inch circular pitch. The feed 
is automatic. The machine is well propor- 
tioned ; it has a safety stop, chip screw for 
removing the chips, in fact, every care has 
been taken in its construction to 
convenience, durability, easy 
rapid and accurate cutting. 

We also noticed in these shops eight ma- 
chines in the course of construction, for 
manufacturing monkey-wrenches; this num- 
ber does not comprise a whole set. Each 
machine is designed for forging or finishing 
some special part of the wrench. The con- 
struction of these machines was not far 
enough advanced to give a description. 


secure 
adjustment, 


=: : 

A terrible accident recently occurred at 
Magdeburg, Saxony, by which six men 
were instantly killed and seven others so 
injured that it is not thought that they will 





The Big Stone Gap Lumber Company, C. B. 
McCenny, president, will establish a saw and 
planing-mill at Big Stone Gap, Va. 

The Robinson-Rea Manufacturing Co ,Pittsburgh, 
Pa , is building a new foundry 200x143 feet to re 
place one recently destroyed by fire. 

W. H. Cole, of Cherry Valley, Ark , contemplates 
establishing an extensive saw-mill and wood 
working plant in Waynesville, N. C. 

The Kansas City, Watkins & Gulf Railroad Com- 
pany contemplates erecting car shops, a foundry 
and a paint shop at Lake Charles, La. 

The Hercules Pipe Foundry, of Anniston, Ala., 
will be put in operation very soon, and will give 
employment to a large number of men. 

A $50,000 company has been formed to erect a 
canning factory at Lake Worth, Fla., of which 
George R. Davis, of Chicago, is president. 

A cotton-compress company has been organized 
at Bowie, Texas, with a capital of $40,000. C,H 
Thompson and others are the organizers. 

The Columbia Engine Company, of Chicago, is 
building large shops at St. Charles, Ill, for the 
manufacture of the Columbia hot air engine. 

The Chester (Pa.) Electric Lighting Company 
will add to its plant an addition 27x40 feet, and 
will install a large amount of new machinery. 

The Holyoke Water Power Company 
voted to increase its capital stock to $1,200,000, ac- 
cording to authority granted by the Legislature. 


(Mass.) 


The Gibson City Iron Works, of Gibson City, 
Ill., have been incorporated with a capital stock 
of $50,000 to make hot water and steam radiators 

The Skinner Silk Company, Holyoke, Mass., is 
building a new mill 
F. P. Sheldon, mechanical engineer, 
R. 1. 

The machinery is now being put in at the South 
Baltimore Rolling-mill, at Curtis, Baltimore, Md., 
and the mill will probably be ready to begin work 
in August. 

The Washington 
Company, at 


The plans are being made by 
Providence, 


Foundry and Manufacturing 
Washington, Ga., will enlarge its 
buildings and build and equip a foundry with new 
machinery. 

The owners of the Emaus (Pa.) Furnace will 
spend $10,000 on improvements to the same. An 
additional new blowing engine, boilers, ete., will 
be erected. 

The Jewett Car Shop Company, Ltd., of Jewett, 
Ohio, capital stock, $40,000, has been incorporated 
for the purpose of manufacturing street cars and 
railroad cars. 
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E. N. Carroli, of Indianapolis, Ind., and M. A. 
Walker, of South Knoxville, Tenn, are organizing 
a stock company for the purpose of establishing a 
canning factory. 

The Washington Gas and Pump Company, of 
Alexandria, Va., has been incorporated, with a 
capital stock of $50,000, to manufacture gas ma 
chines and pumps. 

The Frictionless Metal Company, of 
nooga, Tenn., has announced that it will 
its plant to Richmond, Va., where more 
quarters are to be had. 

The C. W. Hunt Company, New York, issue a 
catalogue (Abstract 193) of the appurtenances of 
Industrial Railways, furnished by them. It is a 
very interesting catalogue. 


Chatta 
remove 
suitable 


Charles A. Schieren & Co, of Brooklyn, N. Y., 
are to establish in Bristol, Tenn., a tannery of 
10,000 hides capacity per annum, and will also 
manufacture leather belting. 

The Pottsville Iron and Steel Company, Potts 
ville, Pa., is building a new hammer shop for the 


Baldwin Locomotive Works, in Philadelphia. The 
building is £0x200 feet, entirely of iron. 
G. H. Waters & Son, of New Berne, N C., will 


enlarge their wagon factory and put in new ma 
chinery. They also contemplate adding machines 
for the manufacture of hubs and spokes. 


The contract has been let, at Roanoke, to ©. C. 
Shockey & Co., for the erection of the Standard 
Oil plant on Page street, in northeast Roanoke, 
for $10,000. The work will begin at once. 


The Milwaukee (Wis.) Boiler Company intend to 
erect a building 150x320 feet to cost in the neigh 
borhood of $163,000. It will put in a 20-ton electric 
crane to run through the center of the building. 


H. C, Frick, of the Carnegie Company, at 
Homestead, Pa., and Ben Butterworth, of Cinecin 
nati, are negotiating to build a large iron and steel 


11 


mill in Findlay, Ohio, to manufacture Peckert’s 
projectiles. 
The Lodge & Davis Machine Tool Co., Cinein 


nati, O., U S.A 


several of 


have just received an order for 
from the Berlin 
Actien-Gesellsehaft, 


their machine tools 
Anhalltischen Maschinenban 
Berlin, Germany. 

The Beck & Corbitt Ir Louis, 
increased its capital stock from $200,000 to $300, 
000, owing to the 


n Co., of St. has 


growth of its 


resources Its 


business and in 


creased assets and above 


over 
liabilities are given at $300,000, 

The 
Scranton, 


Leisenring Manufacturing Company, of 
raha incorporated, with the 
capital stock placed at $12,000, for the manufae 
ture of iron, steel, ete. W. H. Watson, of 


Pa., is one of the incorporators 


has been 


Erie, 


West & Lucas, of Fremout, Ind., have just been 
awarded the contract for the erection of a new 
grain elevator at Marquette, Hamilton Co., Neb., 


and will commence building operations as soon as 


lumber can be got on the ground 


At aspecial meeting of the Concord (N. H.) city 
government, last recently, it was voted to build an 
one over the 
street, the 


iron bridge to replace the wooden 
Merrimac River on Bridge 
structure having been pronounced unsafe. 


present 


The Howard Furnace Company, of Syracuse, 
N. Y., has plans prepared for the new works which 
it proposes to erect at that place. It 
two structures, each 100 feet square, one 4 stories 
in height, to be used as a general building, and the 


other as a foundry 


provides for 


The new machine shop of the Coe Brass Manu- 
facturing Co., Torrington, Conn., will be 40 feet 
wide and 3.0 feet long, two stories high, The build- 
ing is designed and will be built by the Berlin Iron 
Kast »and will 
be covered with their anti-condensation corrugated 


Bridge serlin, Conn 


Company, ol 


iron rooting 
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work, a Bradley Hammer will soon pay for itself. 

* That the Bradley is the best Power Hammer in the # 

# market has never been questioned. Our circulars 
illustrate, describe, give sizes and prices. x 






{14 Warren St., New York 


BRANCHES ) 96-08 Sudbury St., Boston. 


KICKS 








If you plate, draw, square, taper or weld iron and steel, 
you need a Bradley Hammer. 
If you swage, collar, spindle, or 
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do any manner of die 






BRADLEY & COPIPANY, 


Syracuse, N. Y. 








ASBESTOS 
SECTIONAL 
PIPE 
COVERINGS. 


Non-Conducting Coverings for Steam and Hot Water Pipes, Boilers, etc. 


ASBESTOS 
H. W. 


BOILER CovERiInGs. 
JOHNS MANUFACTURING COMPANY, 


H. W. Johns’ Asbestos Millboard, Sheathings, Building Felts, Fire-Proof Paints, Liquid Paints, 
Asbestos Roofing, Etc. 


87 MAIDEN LANE, N. ¥. 


Jersey City, Cricaco, Pritaoetenia, Boston, Atianta, Lonvorn,. 
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The Glens Falls Paper and Pulp Company, N. Y.., 
has decided to build a sulphide-mill at Fort Ed 
ward. The new mill will be a brick and stone 
structure about 200 feet square, located near the 
paper-mill. The new mill will have six digesters, 
and furnish employment for about one hundred 
men, 

The Steves Railway Rail Joint Company, of 
Fairfield, Mo., has been incorporated with a capi- 
tal stock of $100,000. The officers are Geo. A. 
Wiils, Fairfield, president; C. H. Brampton, Ot- 
tumwa, Ia, vice-prssident; George Steves, Fair- 
field, secretary; Chas. W. Major, Ottumwa, Ia., 
treasurer. The Chicago office is in the Chamber of 
Commerce. 





Machinists’ Supplies and Lron. 





New YORK, June 28, 1893. 

Iron—American Pig—We quote Standard North- 
érn brands, No. 1 Foundry, $14.50 to $15.00; No. 2, 
$13.50 to $14.25; Gray Forge, $12.25 to $12.50. South 
ern brands of good quality are obtainable at $13.75 
to $14.50 for No. 1 Foundry; $12 50 to $13.50 for No. 
2 and $11.75 to $12.50 for Gray Forge. 

Antimony—The market is steady. We quote L. 
X., 10%4c. to 108%c.; Cookson’s, 1044c. to 10%4c.; Hal- 
lett’s, 9%%c. to 9 95e.. and U. Ss. French Star, 104c 

Copper—The market is dull. Speculative interest 
is entirely absent, and there are no buyers for con- 
sumption. Lake Copper is offered at 10.70c. to 
10 7c. for spot and future. Casting Copper is 
held at 9%c. to 10c. 

Lead—The market inactive. Some interest has 
been manifested, but demand is light, and quota 
tions are irregular. Some business has been done 
in Pig Lead at 3.50c. 





Lard Oil—Prime City is quoted at 75c. to 76c. 

Spelter—The market is quiet at previous prices 
of 4.22 to 4.25c. 

i i in—The market is weak. June and 
livery is offered at 19.75c. and August at 20c. 
actions are unusually light. 


July de- 
Trans 








*«*WANTED* 


> Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a tine. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to ow 
care will be forwarded, 


als 
“> 


** Situation and Help’ 





Ww ante d— Pos. as sup t ofn mac oh. works, by a a prac. 
mach. & drattsman; age 32. ** Energetic,’’ Am. MAcH 

Wanted—Position as paella boiler maker; 12 
yrs’. exp.; ref. Al. A. M. P., Box 92, Roanoke, Va. 

Mech. draftsman, tech. grad.. Swede, with 4 yrs’ 
exp. in this country, wants pos. Box 20, Am. MAcH. 

Wanted—Position as supt. after July 1, 17 years’ 
experience. Superintendent, Box 22, Am. Macu. 

Situation Wanted— By steady, capable pattern 
maker and draftsman, age 33. P. M., Am. MAcnH. 

Pract’! & progressive machinist, aged 30, well up 
interchangeable work, wishes position as foreman. 
Address for particulars. Box 18, AM. MACHINIST. 

Young Swede, graduate of engineering college 
with good exp., wants position as draftsman. Ad- 
dress H. H., Box 24, AMERICAN MACHINIST. 

A steady young man of 30, at present in charge 
of a large foundry making heavy and medium 
work, desires to make a change; good references. 
Address Foundry, Box 25, AMERICAN MACHINIST. 


Wanted—Position as supt. or gen. foreman of 
mach. shop, 22 yrs’ prac. exp., 6 yrs. as supt. of 
engine works; 2 yrs. supt. of electrical works. 
Best of refs. furnished. Box 26, Am. MAcu. 


Wanted—By Sept. 1 or sooner, a position as fore- 
man. Engine work pref’d. Large exp. with special 
tools, jigs and piece-work system. Can do drafting 
and designing. Best of refs. Box 21, Am. Macu. 
Wanted—Tool makers accustomed to jig and fix- 
ture work: permanent empioyment and good wages 
to men familiar with this line of work. Wardwell 
Sewing Machine Co., Woonsocket, R. I. 
Wanted—Foreman blacksmith. Shop has 26 fires, 
2large steam hammers. Must be first class man. 
State refs., and wages expected, Bucyrus Steam 
Shovel and Dredge Co., South Milwaukee, Wis. 


Shop agents for Carr’s surface gauge and key 
rule clamps; liberal discounts; send for circulars; 
2,000 gauges sold in past six months The Hogg- 
son & Pettis Mfg. Co., New Haven, Conn. 
Wanted—A general foreman: must be familiar 
with the rapid and accurate production of inter- 
changeable metal parts; experienced in bicycle 
mfg. preferred. The Black Mfg. Co., Erie, Pa. 
Wanted, immediately—Thoroughly competent 
foundry foreman, one who is accustomed to and 
understands thor. the making of light and heavy 
mach’s and eng. cast’s. Address, with refs., exp. & 
salary, the Jenckes Machine Co., Sherbrooke, Que. 


After a month, mech. engineer desires to get 
charge of drafting-room in moderate size machine 
sbop. Find information about capacity direct 
from parties where such positions have been had for 
yrs. and now; to whom will be ret‘d. Age 32; prac- 
tical, theoretical, indicator, Corliss and slide vaive 
engs. Heavy mining mach’y, saw-mill mach’y, 
general mach’y, Box 23, AMERICAN MACHINIST. 


Wanted--A young man experienced in expert 
work on machinery and machine tools; a practical 
machinist & tool maker with experience in draft- 
ing & designing machine tools and special ma- 

chines is open for engagement; a Christian man 
with past record open for inspection. At present oc- 
cupy pos. of supt. in mfg. industry; can furnish 
good refs. as to skill, habits & industry; any comp’y 
desiring my services please address F., Am. Macnu. 


+ MISCELLANEOUS WANTS + 

Advertisements will be inserted under this head at 
35 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu 
ing week's issue, {nsevers addressed to our care will 
be for ‘ward a 


Cheap 2d hd Lathes & olaners. S.M. .. York, Clev'd, O. 
Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 
Am. Tool W’ks, 


For Sale—Second-hand drill presses, engine lathes 
& planers. Dietz. Schumacher & Co., Cincinnati, O. 


_ Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 
Best Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 
For Sale—A machine shop fully equipped: invoice 
about $2.500, can be purchased at a bargain if sale 
is made within 30 days. H F.Quickel, Harrisburg, Pa. 


Punch & Drop Presses. Clev., O 


Louis, 
ash, 619 


Wanted—Partner in an iron foundry in St. 
Mo, with $1, to $5000. Write J. McCe 
Harris Ave., St. Louis, Mo. 


Three or four large planers for iron wanted, from 
48 inches up to 10 feet clear width. State cash 
price, new or second-hand. Address Joseph Jones, 
141 Centre Street, New York. 


For Sale— Receipt for restoring tools not holding 
an edge. Taps, dies. reamers, milling tools, cut- 
ters, drills, ete. Samples of burnt steel restored 
sent on apt lication. Burnt tools sent will be re- 
turned. Geo. Huff, 729 E. Main St, Louisville, Ky. 

We will pay 50 cents each for copies of the 
AMERICAN MAcHINIsT of December 4, 1886 issue; 
must be unsoiled and in good condition. AMERI- 
CAN MACHINIST PUBLISHING CoMPANY, 203 Broad- 
way, New York. 
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GENTLEMEN: Enclosed find 


‘Engineers’ Catechisms’ 


as the books come, and will be out some months. 
half a dozen in town here, and this without any solicitation ; young 


men have se 


$ I am, respectfully yours, 
(Signed) © 
Minnesota State /nspector of Steam Boilers. 
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“NMIASON RECULATOR CO., 3 
BOSTON. 


for this amount. 


en the book on my desk. 





for $2. Please send me 


~ 


I am going out as soon 


order 


Have orders for 


W. D. TOMLIN, 


’, 





OUR NEW CATALOGUE 
TEXT BOOKS AND INDUSTRIAL WORKS 
Will be sent Free by Mail to any 
one writing for it. 


JOHN WILEY & SONS, 
SCIENTIFIC PUBLISHERS, NEW YORK, 





A BOOK FREE. 


I have laid aside one thousand copies of my Gear Book, 
which is a short but usually sufficient treatise on gear 
wheels and gear cutting, and will send them free of charge 
to the first thousand machinists, apprentices, or machine 
using business concerns applying for them. Give tull ad 
dress. Ifa workman, name concern you are working for, 


CEORCE B. CRANT, 


27 FLETCHER STREET, LEXINGTON, MASS. 








BORING «x» TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 
Chicago Office: 14 South Canal St. 











BURNHAM’S DRILL. 
rn 









SEND FOR CIRCULAR. 
THE GEO. BURNHAM CO,, Worcester, Mass, 





VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches and Elevators, 


PROVIDENCE, R. 1, 





HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut 8t., Philadelphia. 


Our New and Revised Catalogue of Practical and Scien- 
tifle Books, 88 pages, 8vo., and our other Catalogues and Cir 
cular, the whole cove ring every branch of Science applied 
to the Arts, sent free and free of postage to Sey one in any 
part of the world who will furnish his add 





Flexible Metallic Fillet 


For Pattern Makers. 8 Sizes. 
ie. WHITE, 44 N, 4th St. Phila, Pa. 


we 


FOR 


TOOLS, 
DRILLS, 
DIES, &c. 








ALL KINDS IN STOCK, 
Manufactory, SEEFFIELD. ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LD. 


Established a century ago. 














Back Volumes of the 
AMERICAN MACHINIST 
for 1880, ’82, °83, 84, °85, "87, ’88, °89, 90, ‘91 and "92. 

A FEW MAY STILL BE HAD 
Address AMERICAN MAcuinisT, 203 Broadway, N. Y 





WHEELER CONDENSER & ENGINEERING CO. 











39 & 41 Cortlandt St., New York. 


MANUFACTURERS OF IMPROVED 


SURFACE CONDENSERS. 


The Wheeler Admiralty Condenser, 
The Wheeler Standard Condenser 


Condensers for Electric Light and Power 
Stations, Mills, Mines, Ice and Refrigerating 





THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 
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A NEW wes PLATE. 





THE HANDIEST PLATE MADE. 


THE FULL MOUNTED LICHTNINCG. 
These Plates have a stock with each die. 
celebrated Adjustable Lightning Dies. 
correct length and weight to suit size of die. 
of dies may bein use out of same set 
FOR CATALOGUE. Made by 


WILEY & RUSSELL MFC. CO., 


The dies are om 
Each Stock is of 
Several sizes 


at same time. SEND 


CREENFIELD, MASS., U. S. A. 





BOSTON: 11 & {3 Oliver St. 


"R. MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing. 


SOLE REPRESENTATIVES IN THE UNITED STATES, 


B. M. TONES ce CO., 


NEW YORK: 143 Liberty St. 





79to 15 in SWING 


Modern - Pesign, 
Valuable Features, 
CATALOGUE FREE. 





SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES, 





ACKNEY 
AMMER 





Meet all requirements more 
fully yr 
any other of its competitors. 


INVESTIGATION IS NOT COSTLY. 
INVESTIGATION IS CONVINCING, 


THE HACKNEY HAMMER £0. 


20 Johnson St., CLEVELAND, 6 


and satisfactorily than 


WRITE FOR CATALOGUE TO 


} ; 








All gears accurately 


E. P. BULLARD, Prop. 





Plants. Condensers with and without pumps, 





New York Office, 39 CORTLAN 


BORING AND TURNING MILLS. 


87, 51 and 62 Inch Swing, with Two Regular Heads. 


42 INCH SWINC, WITH TURRET HEAD, AND 
SCREW CUTTING ATTACHMENT. 


cut. All feeds positive. 


Machines are self-contained and therefore do not require an expensive foundation. 


BRIDGEPORT MACHINE TOOL WORKS, 


BRIDCEPORT. CONN. 


DT STREET, ROOM St. 
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DON’T ACCEPT ANY SUBSTITUTE FILE. 
INSIST ON HAVING 
NICHOLSON. 









3000 


VARIETIES FILES 
(X. 





Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. BURR K. FIELD, Vice President. 


FRANK L. WILCOX, Treasurer. 


SONIOTING ONV 
SI90IU8 1991S ONV NOU 





ENGINEERS, ARCHITECTS AND 
BUILDERS OF 


We are prepared to furnish Corrugated Tron painted both sides, all sizes and gauges. 


Our oil finished Corrugated Iron is superior in lasting qualities to any in the market. 
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ATALOGUE. 


F.) & INCREMENT CUT FILES. 


m BERLIN IRON BRIDGE CO. 


GEO. H. SAGE, Secretary. 





SEND FOR OUR ILLUSTRATED C 
C. H. REDMAN & CO., 


THE J. L. TAYLOR Sole Manufacturers. 
PIPE AND NUT WRENCH. 


itt ih ify) mune 
WS 
wigan 
oo 


RMANN 
me ME we 






















TWHENC He 
il 


oe 


wi i 








& CO., SOLE ACENTS, 


BOKER 
Duane Street, New York. 


Send for Circular. nd 108 





Machinists’ and 


ANY COMPANY 


contemplating the expenditure of a large amount in the 
establishment of a manufacturing industry, requiring the 
use of a thoroughly equipped Machine shop, Boiler shop, 
Foundry and Smith shop plant, well located on competing 
trunk lines of railroads and in a good labor market, is in- 
vited to address, STIMSON, WILLIAMS & CO., 
Bryant Building, 55 Liberty St., New York. 


NEW AND SECOND HAND. 
(IN STOCK.) 

14, 16, 18, 2 
14, 16 and 18 in. 
th 15, 16 and 18 in. 
Improved 24 in. x 10, 12, 14 and 16 ft. beds 
Powell Planers, 24, 30, 36 and 80 ‘in. wide 
Improved Shapers, 15, 22 and 26 in. stroke, 
Gould & E be r. 16in. Crank Shaper, latest 
Hendey 15 24 in. Friction Shapers. 

Radial Drills, ‘*new pattern,” 3, 4 and 6 ft. 
Prentice Upright Drills. 20, 21, 25 and 32 in. 
Universal and Plain Milling Machines, * ) 
Upright Boring and Turning Mills, 38 in. swing 


BOILER MAKERS’ TOOLS. 


Kending Rolls, 8 and 10 ft., ‘improved style.” 
Punch and Shear, 38 in. gap, ‘* new pattern.” 
Plate Planers, 14 and 18 ft., ‘*new pattern.” 
Hydraulic Riveting Outfit, 8 ft. gap, complete. 
SPECIAL LIST—SECOND HAND. 
Lathes, 13, 16, 20, 22, 26, 30 and 98 in. swing 
Planers, 15, 22. 24, 28 and 30 in. wide 
Shapers, 6, 8, 9 and 18 in. stroke. 
Brown & Sharpe Vertical 
Al order. 
Upright Boring and Turning Mill, 
Screw and Milling Machines. 
National No. 3 Double Bolt Cutter, with dies, ete 
Keyseating Machine, portable and stationary 
Punch Presses, modern styles, Al order. 


J. J. McCABE, 


SUCCESSOR TO 


E. P. BULLARD’S 


N Y. Mach’y Warerooms, 


Fitchburg L athe s, 
Hendey 
Prentice 





, ple ain and taper 


Send for Particulars. 





arms. 


THE STATES MACHINE CO. 


HARTFORD, CONN. 


37 in. swing. 





COOKE &* CO., 


163 & 165 Washington Street, 


NEW YORK. NEW YORK. 


Boiler Makers’ Tools, 


4, 30 and 36 in. swing. 


improved.” 


Turret Machine No. 2, 


14 Dey St., 





WATERS 
PERFECT 
ENGINE 
GOVERNOR. 


Simplest and 
most sensitive. 


A NEW 
CRANK SHAPER. 


NOVEL, YET SIMPLE. 

Length of stroke 
Achanged INSTANTANE. 
OUSLY while IN MOTION, 
> = Get Photos & Prices. 


NOTHING LIKE IT. 


‘Fox Machine Oo, 
325 NOB. FRONT ST., 
Grand Rapids, Mich. 
Chicago Office, Machin 
ery Hall Annex, Section 
13, Column J 48, World’s 
Columbian Exposition. 












WRITE FOR PRICE LIST AND MENTION THIS PAPER. 











’ 
REDUCED PRICES of LECOUNT’S STRAIGHT TAIL DOG. 
8 No. INCH. PRICE. INCH. PRIOR 
Se fis. Bs GOO 10 .. 244... $1.85 
ge foe BBM ig 
eS @ 4....1%.... - 30 13 ...3%... 1.80 
pe 4 5... ... 2 16... sess See 
Te Ge 6.53 =~ 15 ...4% ... 2% 
a a” ae 16...5 .... 823 
S38 8 ...1% ... 1.10 17... G...: GO 
on 9 1.20 iS. 6 .... B® 
& 1 Set to 2in. 7.80 Full Set.....81.16 


These Coots are for sale by CHAS. CHURCHILL & CO., 


t’d, 21 Cross St., London, England. C, W. LeCOU NT, South N 


ELECTRICON, 


The Best Anti-Friction Metal in the World. 


FOR ALL, 


MACHINE, RAILWAY AND MARINE BEARINGS. 


HIGH QUALITY. LOW PRICE. SEND FOR SAMPLE, 


UNION ELECTRIC COMPANY, 
Manufacturers and Sole Agents, 45 BROADWAY, WN. Y. 


UTTIN 
UTTIN 
UTTIN 
UTTIN 


vorwalk, Conn. 
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LELAND, FAULCONER & NORTON CO. Detroit, Mich. 








FITCHBURG Macnine W orks, 


aveees a: agp 


S | METAL-WORKING MACHINES 
SEND FOR 


= | FITCHBURC, 
CATALOGUE E. | MASS. 


PATTERN MAKERS” SHOOT PLANE & JUCK BOURD. 
A.J. WILKINSON & CO. 


180 to 188 WASHINGTON ST., 


BOSTON, MASS. 


SEND FOR CIRCULAR. 
SECOND-HAND AND NEW MACHINERY 


84x84x16}4 ft. Planer. Niles Tool Works, three heads. 





48-inch Engine Lathe. 











MUST BE SOLD AND REMOVED 


sy lane ors, 62in.x22ft. Planers, 25in.x5 ft. 
42 in.x16 ft. ” 24 in. x5&6 ft. 
bie 36 in x12 ft. 24 in. x4 ft. 
AT ONCE. *s 3Lin.x8 ft. - 22 in.x5 ft. 
* 26 in.x7 ft. 


The Entire Equipment of the U nited Electric 
Traction Company, of Marion, N. J, com- 
prising 


80 in. x18 ft. Engine Lathe Geared Face Plate. 
60 in.x45 ft. Double Engine Lathe 
§2in.x35 ft. Engine Lathe Horizontal Boring Machine, one end. 


31 Engine Lathes, from 14” to 48’’ swing. af ghee $a L athe. Machine Tool Co. Shafting Lathe. 
15 Hand Lathes, from 10’ to 20" swing. 33 in 227 ee a 
5 Planers, from 24'’x5' to 42x12 32 in. x12, 14, 16, 18 ft. Bed, New Engine Lathe. 


6 Shapers, from 15’’ to 20’ stroke. 28 in.x22 ft. Engine Lathe, cheap. 
sec 


13 Drill Presses, all sizes up to 32” swing 25in.xl2, 16, 200 and 24 ft. F New do do 
' 2lin, x10, 12 ft. Bed. do do do 

8 ‘hoe Me acaine TF lan and Universal. 2in.x 5, 6,8 & 12 ft. do 24 Hand do do 
rown & Sharpe Screw Mac hines, 18in.x 6,7&8ft. do New& do do do 

i Large Newton Slotting Machine. I7in.x 8 ft. do do do do 

1 Large Radial Drill Press. aie x6 & 8 ft. do do do do do 

G ee Pe ' 5in.x 6 & 8 ft. do do do do do 

st 3 peel ya rhardt Automatic Gear Cutters, | {ins ft an Ao po do an 


Car Axle Lathe, Bement | Driving Wheel Lathe 88 in. 


1 Betts Machine Co, large Horizontal Boring | 15, 16, 18, 25in.Crank Shapers | Wheel Quartering Mach., 

E £ I Q & 

Mill. 20, 24, 26 & 30 in. Geared Shapers. Double right and left hand, 
1 No. 2 Diamond Universal Grinding Machine. 2, at, 38, 90% 36 in Drills, Ne. @ Turret Laibe, 


2 Large Bliss Power Presses. 

Also Tool Grinders, Die Sinkers, 
chines, Bolt Cutters. and large 
smith Shop Equipments. 

These tools are all in Al condition and of the 
very best makes in tnis country. They will be sold 
at remarkably low prices, and must be disposed of 
at once. 

Call at our salesroom and inspect them, or write 
for complete descriptive circular and price list. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK. 


Bolt Cutters. Am. Tooland Mach. Co, 
#and 13 in. Stroke Slotters. 24 in. Swing, 8 ft, Bed. 
Lot of Lincoln Pattern Millers and No. 1 P. & W. Millers. 
2Spindle Drills. Garvin, 

Gear Molding Machine. Stamping Press, Bridgeport. 

1100 and 3000 lb. Bement Steam Hammer, 

100 lb. Steam Hammer, | 
40 H. P. Vert. Engine. N. Y.S.S. P. Co, | 
Ilin.xt8in. Hor. Engine Al Order 

16 in.x42 in. Corliss and 16 in.x48 in. Brown Eng, 
300 H,. P, Westinghouse Comp’d Engine. 


GEO. PLACE MACHINE CO., 


120 BROADWAY, NEW YORK. 


WORTHINCTON 


PUMPING ENGINE 


Tapping Ma 
Pattern and Black 


SEND FOR 
MAY LIST, 

















STARRETT’S 






FOR 
a~ FINE WATER WORKS. 
SIMPLE, COMPOUND, OR 
TOOLS TRIPLE EXPANSION, 
HORIZONTAL OR VERTICAL 





Warranted Accurate—Best in 
Workmanship—Latest in design— 
Finest in Finish—Send for Cat- 
alogue. 


HIGHEST DUTY GUARANTEED. 


COMPLETE DESCRIPTIVE PAM- 
PHLETS ON APPLICATION. 


HENRY R. WORTHINGTON, 


L. S, STARRETT, 


Athol, Mass., U.S. A. NEW YORK, 
NDOD : : ha iurch é ra) st 
Lonpon AcENnTs: Chas. - archill & Co., Ltd., BOSTON, PHILADELPHIA, CHICAGO, 
21 Cross St., Finsbury, E. ( ST. LOUIS, DENVER. 
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Corner Lake & Kirtland Sts., Cleveland, 0 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


Est mee ished in 187 


CLEVELAND TWIST DRILL CO. 





GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH, U. S. A. 


SOLE MANUFACTURERS OF 








GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 





Endorsed by Practical Mechanics Everywhere. __ Send for Catalogue. 


PULLEY 


LATHES TAPPERS KEY-SEATERS 


LATHES—24-in., 30-in., 44-in. and 60-in. A new “ Wrinkle” for 
expediting the turning. 

TAPPER—l‘or drilling and tapping pulleys, set-screw collars, 
Stc., tc. 


KEY-SEATER— May be seen at work in our shops. 


THE LODGE & SHIPLEY MACHINE TOOL CO., 


CINCINNATI, OHIO, U. S. A. 


. SAW eee = 


Patent Office Drawing, Print Copies of all kinds 
and sizes. Lowest prices consistent with good 
workmanship. Correspondence solicited. 
FOR 
* Gatti 


FRANK A. FOSTER, 
or Steel, 


Room 442 Butler Exchange, PROVIDENCE, Rt. 


” ERIE, fith & 12th he 
JERSEY CITY,N. J. 


MACHINERY AND TOOLS. 
Heavy Machine Castings. 


STEEL BALLS 


16” to 2” 
to order. 

























14 in. x 6 ft. 


iliaian LATHE. 


22 in. x 8 ft., 10 ft., 12 ft., 14 ft. x16 ft, 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 


ADDRESS 


DIETZ, SCHUMACHER & CO., 


Successors to DIETZ, GANG & CO., 


58 & 60 PENN ST., 














in stock, sizes to 4” 


Circular and Prices on Application, 


EICKEN & CO.’S CRUCIBLE TOOL STEEL 


HAGEN, WESTPHALIA, GERMANY. 
SPECIAL No. 8, makes a fine finish on the hardest Rolls; Boss Cold Chisel Steel; High Grade 


Twist Drill, Tap, Punch, Reamer. Wood and Milling Cutter Steel and Blanks. 


The HIGHEST QUALITY; Inducements to the Trade and large Users. 


REPRESENTED BY  eereagh & big » Agts, 


spw> vorstsn.; IMPORTERS & EXPORTERD. (ors sicrsecserton 
WYMAN & GORDON, WORCESTER, 





MASS. 























sun essspne E BLOWERS, Fa TAN BLOWERS. 
AN 
wy en & CRANK BLOWERS ’ 
RT ABLE FORGES. 
JRE BENDERS & SHRINKERS. 
BLACKSMITH DRILLS. 




















3 PIKE STREET, CINCINNATI, OHIO. 
BUILDERS OF 


UPRIGHT, RADIAL, HALF AND FULL 
UNIVERSAL RADIAL DRILLS. 


BORING AND TURNINC MILLS. 








HARLES MURRAY=:+ 
N/ENGRAVER on WOOD \Y% 


‘5 ANN’ ST. NEW YORK: 









DO YOUR 
\ ae ate Siee wat ; TAPPING 
DE ' 
De swat HLsland Tapping Attachment, 
Back Geared and Power Feed BUILT BY 


HAMPDEN TOOL CO., 


HOLYOKE, MASS. 
PRICES REDUCED. 


DOES NOT BREAK TAPS 


DRILL PRESSES 


a A SPECIALTY. 
~ ==> @OBBESPONDENCE SOLICITED. 


W.C. YOUNG M'F'QCO.,"Srr™" 
Foot Lathes, Engine Lathes. 











Can be operated - any one. Requires no 
jm adjustment from one size of tap to another 
Is free from all adjustable tric etions, &c., that 
@ require scientific treatment continuaily, 








Grant Anti-Friction Ball Co, 


CINCINNATI, O., U.S.A. 








Send for Circular. 


SHEARS AND PUNCHES. 








Fitchburg, Mass,, U.S, A. 
PECK’S PATENT 


DROP PRESS, 


MANUFACTURED BY 


MINER & PECK MFC. CO., 
NEW HAVEN, CONN. 
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BLAKE & JOHNSON, 


WATERBURY, CONN. 


Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making artic ote 2 from the coil, of either round, half-r und, flat, or square wire, 
— new in shape 108e shown in the cut herewith, Also similar articles made to 


eek 


E.W.BLISS CO., 


1 ADAMS ST., BROOKLYN, N.Y 
Western Office, 14. N. CANAL ST,, CHICAGO, ALL, 


as and 8 samples of articles required, and mention quantity wanted, that we may 
quote prices for either mac hine or the goods, whichever may be desired. 


*~ Bicycle and Labor Saving Machinery a Specialty. 


THE LEADER wet “ MACHINE 
Perfect 
Allignment 


Of Blade. 
Will ¥ 
cut ' 
STEEL atan 
angle. 

Frame rises 
on return 
stroke, say- 
ing wear on 


blades. 


THE FRASSE COMPANY, 
19 Warren St., New York City. 










Drop Hammers, Dies, Shears - 
and Special Machinery 





Punching and Drawing Presses 


OWNERS OF ; 
THESTILES & PARKER PRESSCO. 








The cycloid has always been recognized as a curve of perfect contact. The im 
pellers or revolvers of our Blowers are accurately planed on cycloidal lines; hence the 
contact between the two, and also the surrounding case is perfect and contin. 
uous. Result: 


SMOOTHER RUNNING, GREATER ECONOMY, HIGHER EFFICIENCY. 
If you want the Best Blower now on the market, write to 


THE CONNERSVILLE BLOWER (CO,, 


CONNERSVILLE, IND. 





“Our World’s Fair Exhibit 
in the Department of 
All of our 


invited to 


BOSTON WORKS 


35 Hartford St., Boston, Mass. 


Book on G ears, 170 Illustrations, $1.00. Job Gear Cutting 
of all kinds. Spar. Bevel, Spiral Ratchet, Worm-Rack, 
seeele. Index Plates, Noiseless Fiberoid G ears,etc. Ver 
small or large, Send tor Catalogue. 1100 sizes of Gears. 


will be 
Mines and Mining. 
friends are cordially 
our Exhibit their head- 





make 


quarters during their stay in 






° ” 
EM PRESSES |p. 4. 
Adjustable. Improved. P, H. & F. M. ROOTS, 
q FOR TIN, BRASS AND 
Eh. SHEET IRON WORKERS. CONNERSVILLE, IND. 


WORKMANSHIP GUARANTEED 
STRONG AND DURABLE. 
Send for Circulars 


me SPRINGFIELD MACHINE TOOL CO, 
SPRINGFIELD, OHIO, 


S. S. TOWNSEND, General Agent, 
COOKE & CO., Selling Agents, 
163 & 165 Washington St., NEW YOR‘. 
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AME rRICAN 





M ACHINIS s'T 15 








COCHRANE 


SEPARATOR 


The Best Apparatus on the 
Market for 
OBTAINING Dry STEAM 
AND REMOVING 
WATER, OIL, GREASE 
And Other Impurities from 
Exhaust Steam, 


30 DAYS TRIAL. 


Efficiency Guaranteed. 
Send for Cireular and Price List. 


Harrison Safety Boiler Works, 


Germantown Junction, Phila., Pa. 








Shriver’s New York iraveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 





333 is 56th P 


I. Shiver & Cp, Ws eu vedi 


MANUFACTURERS OF 


TRAVELING CRANES of 1%, 2.3.5 and 10 Tons 
gapacttz, to be operated by Hand, or w holly oriu part 
by Electricity. 








THOS. H. DALLETT 





Manufacturers of 


Machine Tools, Cranes, Elevat 
Presses and other machinery. 





Complete Power Plants. 


York St, & Sedgley Ave., Philadelphia, 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. % 


ELECTRIC MOTORS, ‘iisiret: laine 
ELECTRIC GENERATORS, fvicn'' 


& OO, 


ially adapt- 


ors, Pumps, 








HAVE YOU SEEN IT? WHAT? 


THE MONARCH LATHE CHUCK! 


The greatest labor saving tool of its kind ever made. 


jaws ever invented. Single piece of metal in body, which 


V hole in carrying nut, pulls jaw close to face of chuck when gripping work. 


Manufactured by THE ONEIDA MFG. CHUCK C 
U.S.A. Send for illustrated catalogue. 


Has the quickest reversing — 


insures strength. Pat. 


0., Oneida, N. Y., 








NORTON 


EMGRY WaddL 


WORCESTER, MASS. 


Send for Illustrated Catalogue. 


"7 








CRANES TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 


WORLD’S FAIR, 
Machinery Hall, 
Section 26, Col- 





SEND FOR CAT 


ALOCUE 


<I 
\ 
el 











umn 0. 30. 


MARIS AND BEEKL 






2343 & 2345 
Callowhill St., 


EY, PHILADELPHIA, PA. 














Send for Circulars 
and References. 





HIGH SPEED POWER 


‘T TRAVELING CRANES. 


DRIVEN BY ROPE OR ELECTRIC 
MOTO 


MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts. 

PHILADELPHIA, Pa 





FINISHED 
HEXAGON 





OUR CLAIMS: 
Made from best Stock. 
Practically true to Gauge. 


Perfect Hexagon for close- fit. | 
ting Wrenches, 


Uniformity of Thread. 
—, = 
RICE. 
Write forPrices,E te.,to 


nat pnts. ACRE C0, Manufacturers, 


Wilmington, Delaware, U.S. A. 





For Sale by CHAS. CHURCHILL & CO., Ltd, | 


21 Cross St , Finsbury, London England. 





Aaa eaaeaDanaanaaaanas 
Dixon’s Silica 





Graphite 










FIFTEEN YEARS— perhaps 

aonger, Without repainting. 

Unequaled for SMOKE STACKS, 
BOILER FRONTS, Etc, 


Send for circulars on on Paints and Painting. 


; 
é 
$ Will preserve a roof for TEN to 
‘ 
¢ 


J0S, DIXON CRUCIBLE C0. , Jersey City, N. J. 


NUTS 


Nonpareil Ratchet Wrenches. 


Made of best forged Tool Steel; are 
easily and readily adjusted and con- 
trolled. Can be made reversible in- 
stantly without removing from their 
work by throwi ing over the lever in 
slot of the handle. 

The Set of Combination Tools No. 1 
includes the wrench, two sockets, one 
for screw-driver, bit or reamer shank, 









| 
| 
| 
| 


¥ with wood handle and one socket 
for drill shank and feed nut. The 
jaws on this wrench open from ¥% 
to 1} inches. 

Send for Illustrated Circular and 
Price List of various sizes. 


The Keystone Manufacturing Co., 
312 TERRACE, BUFFALO, N. Y 








Ask your nearest Dealer, or send to the Manufacturers for 


THE LATEST AND THE BEST TWO JAW DRILL CHUCK. 


Strong, Accurate, Durable, Cheap. 


Made entirely of Steel, Body Solid, of but one rea 
piece of Metal. PR acer ve 

Ask for Style B.—Holds from the smallest to \% inch. 
THE E. HORTON & SON CO , Windsor Locks, Conn., U.S.A. 
yndon, England. 


‘ or, CHAS CHURCHILL & CO , Ltd , 21 Cross 8t., Finsbury, Le 
N. B.—See Exhibit at World’s Fair, Section 29, Column K, Machinery Hall. 


NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8 inch. 
in stock three sizes—8 inch, 10 inch and 12 inch. 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


HARTFORD, Conn, 


LATHE AND DRILL CHUCKS. 


Buyers should note quality first 
and then price. We have made im- 
provements which greatly increase 
the durability and accuracy of our 
tools. Please investigate our claims 
We carry a large variety in stock 
and design chucks and chucking 
tools for special purposes. Have 
you read our late catalogue! 


—= | 
















Ve now carry 








PEQ DRILL. 


THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & Co., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 





1884 PAT 





» CHUCKS 


NEWREVERSIBLE JAWS 
(DOVETAILED). 
New Catalogue Now Ready. 

THE HOGGSON & PETTIS MFG. CO., 

Est. 1849. NEW HAVEN, CONN. 


Chueks itu 


INDEPENDENT 
UNIVERSAL, 

Strongest. Easiest to change. 

Jaws (patented) giving 5chan 


Peay - 
WEETLANO 











IMPROVED PLANER CHUCKS, 
Independent, Universal and Combination Lathe 
Chucks, Drill Chucks, Cutting-off Chucks, 
and Face-plate Jaws 


COMBINATION. 


Best finish. Reversible 
ty ine Indin every possible 


desired position, NE o ATALOGUE, illustrated, sent | pup cur y ag Ral a ; ely . T¢ 
free. Liberal Goccapte, -rompt shi mont. Address | THE SKINNER CHUCK CO., New Britain, Ct, U.S.A, 
WM. WHITLOC kK. MANU “ACTURER, 





13:2d Street and Park Ave., New York ci ty. 


Jordan Planer Chucks, 


SEND FOR CIRCULAR. 
Cc. W.JORDAN, 
4 Wayne &St., 
WORCESTER, MASS. 


Write The Pratt Chuck Co., Clay- 
ville, N. Y., U. 8. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS, 


made in eleven sizes and two styles, showing 
the only perfect system ever devised for 
holding and driving drills. 

FOREIGN AGENCIES: 


66 THE STEAM ENGINE,” Ph. Roux et Cie , 54 Boulevard du Temple, Paris, 


France; E. Sonnenthal,Jr., Nueu Promenade No.5, 

By Daniel Kinnear Clark, C. E., M.1., M. FE. € Berlin, Germany; Selig, Sonne nthal & Co., 85 Queen 
A practical work on Modern Steam Practice, LOCOMO. | V ictoria St., London, E. C., England, 

TIVES, MARINE, STATIONARY and PORTABLE EN- 

G INES and BOILERS, valve gear, lnk motions, triple SWEET’S 

and quadruple expansion, fuels, &c., tc. 1,500 pages, 1,300 » 4 ‘ 

diagrams, and plates drawn to scale, 2 vols., half calf, “ Measuring Machine. 
16.00. Sent to any address carriage prepaid. Send for ie ety 
escriptive circular. VIRTUE & CO., 72 Bible The only micrometer 

ra that will not Jose its 
accuracy by wear. 











NEW EDITION, 





House, New York. 













American Standard Gauge & Tool Works, Sat’sfaction Guaranteed, 
WILMINGTON, DEL. SYRACUSE 
Makers of Implements for TWIST DRILL CO., 
Standard Measurements. pl ie 





Coase mo (O06 


Address: ELECTRICAL REVIEW, 13 Park Row, NY. 


C7T0NES 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment fo., 


702 TEMPLE COURT, CHICAGO | a et 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J.G. A. MEYER, 


Flat Bar Gauge. 
JAS. A. TAYLOR & CO, 


ACHINER 
For Reducing and Pointing Wire. 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


}S. W. GOODYEAR, Waterbury, Conn. 


RACTICAL at yageet te sxhaustol 
DRAWING.” | 


By J.G.A. MEYER. | maaan | 


This valuable series of 93 articles American Machinist | 
’ 


having been concluded, copies of the 
American Machinist containing 





Crescent Gauge. 


Send for New Pamphlet. 








| 
[| 
\ 











stock | &4 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 


« , ’ 
them will be sent by mail to any address 203 BROA DW A y ’ them will be sent by mail to any address 
in the U.S., Canada or Mexico, con O85, | inthe U.S., Canada or Mexico, for $5.20 
or single copies, 5 cts. each, postpaid. NEW YORK. or single copies, 5 cts. each, post paid 














COILS and 
BENDS of 
IRON, 
BRASS, 
and 
COPPER PIPE 
of every 
description. 


The National Pipe Bending Co. 
&2 River St., New Haven, Conn. 





OC23888888 








HYDRAULIC MACHINERY, we 
PRESSES, PUMPS, | iy 
PUNCHES, JACKS, on 
Ro FITTINGS, over 
ACCUMULATORS. 20 
The W V, & s, HY Dh Al LIC roads, 


MACHINERY WORKS, 


WATSON &STILLMAN, 
Proprietors, 
204, 206, 208 & 210 East 43d St., 
NEW YORK. 








Hand Punch, 


Vreeland’s Transfer Jack 
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PUTNAM Ps oat ci COMPANY, 


BUILDERS 


New Putnam Automatic | 


Putnam Standard 






OF THE 


Cut-off Steam Engine, 


Putnam Bolt 


Lathes, Cutters, 
Putnam Gap Engine Putnam Car Wheel 
Lathes, Borers, 
Putnam Speed and Putnam Hydrostatic 
Drilling Lathes, § Presses, 
Putnam Pattern Makers’ § — Putnam Railroad 
Lathes. Cranes. 








ELECTRIC 
CRANES 


AND 


TUULS. 


PAWLING & HARNISCHFEGER, 
BUILDERS, 
MILWAUKEE, Wis. 


JOHN BECKER MANUFACTURING CO., 


MANUFACTURERS OF 


VERTICAL 


MILLING MACHINES, 
TOOLS 


AND 


MACHINERY. 


BRASS 
FOUNDERS 


Water tt, 
cw Titebburg Mass, 


STAR POWER HACK SAW. 








Cty 
THE BECKER } ae MILLER, 











The use of Hack Saws for cutting metals has in- 
creased a thousand fold, at least in the last ten 
years, or since the Star bl .des were first introduced. 
Before that time England furnished most that were 
used. Now the world’s supply is made in this coun- 
try. We handle nearly all that are made and know 
that the demand doubles every 28 months. 

About two years ago we begin making a Power 
Frame for these Star blades, which has proved to 
be a very great success. The speed and pressure is 
so regulated that one blade wil) cut all day long, or 
say, ten times as much as when used in a hand 
frame. It will cut all metals up to 4} inches, round 
or square, requiring no attention after the work is 
putin the vise. We can give the names of several 
thousand Iron Workers who are using these Power 
Saws, and we think they will all say that the ma- 
chines are worth to them a great deal more than 
they cost. It is only a question of a very short time 
when all iron working shops will have from one to 
a dozen of these sawsinuse Price, $25. 

We are the only Headquarters for Star Hack, 
Butcher and Bracket Saws. 


MILLERS FALLS CoO., 


93 READE ST., NEW YORK. 





7 Wi Cli! Mic sal 
A. FALKENAU, 
11th Street & Ridge Ave., Philadelphia, Pa. 
MANUFACTURER OF 
SUPERIOR 14 INCH LATHES, TOOL 

GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 
Special Machinery dcsigned and constructed. 
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Deposited in the v S. $887,000.00. 


Policies issued giving full protection to Em- 
ployers against loss by Claims from Employes on 
account of Accidents. Rates Proportioned to Risks 
of Occupation. One Premium the only Payment 
during year. No Contingent or other Liability on 
part of Employer. 


CHIEF OFFICE IN THE UNITED STATES: 
71 KILBY ST., BOSTON, MASS. 
ENDICOTT & MACOMBER, 


Managers and Attorneys. 


Boston: Samuel Appleton, 28 Central * treet 
NEW Yous Edmund Dwight, Jr., General ‘Age nt, 51 Cedar 


Str 
MippLE Dieranramn Tattnall Paulding, Resident Adviser; 
W. A, LAUGHTON, Manager; John M, Ash, Jr., General 
Age nt, tis to 420 Walnut Street, Philade ‘Iphia 
CHICAGO: Geo. A. Gilbert, 226 and 228 La Salle Street, 
sT. Louis: F. D. Hirschberg Bro., 120 N. Third Street. 


AGENTS IN ALL THE PRINCIPAL CITIEs. 





American Gas Furnace Co.., 


OIL GAS PLANTS 


AND 


GAS BLAST FURNACES. 


Send for Catalogue. Estimates made for any mechanical 
operation requiring high, even and controllable 
temperature. 


No. SO NASSAU ST., 








5 C.H.BAUSH & SONS, 


HOLYOKE, MASS. 
Manufacturers of 


POST, 


SUSPENDED 


AND 


Ww Radial Drills 


From the 
smallest to 











DEPTH ie GAUGE. 


i” MANUFACTURERS OF 


y MACHINISTS 


STANDARD 
TOOL CO, 





man the largest. 


DON’T FAIL 


TO SEE OUR EXHIBIT AT THE 


WORLD’S FAIR 


At Sec. 28, in the Annex. 
IF YOU ARE NOT GOING, 








ATHOL, Mass., 
U.S.A. 


FINE TOOLS, 





CATALOC FREE. 


Send for our Catalogue, 


| HURLBUT-ROGERS MACHINE CO,, 


SOUTH SUDBURY, MASsS. 


36’’x 36/’x8’ Machine. 
Prong 





THE INGERSOLL MILLING MACHINE CO. 


ROCKFORD, ILL., U.S.A 


MILLING MACHINES FOR HEAVY WORK; MILLING 
ped nag d aan. BORING MACHINES. 





SBIiI2zBs8. 


18”x 15x 4’ 
22x 22x 5’ 
24x 24x 6’ 
36”x 36’ x8’ 





PAT. DEC. 24, 1889 





Patent Feb. 28, 1893. 


A solid steel forging, 
Tool Steel Set Screw. Self hardening 
steel cutters. Saves forging, 70 per cent., 
grinding 90 per cent. Tool Steel. 


Over 5,000 already in use. 


For Sale by all First-class Dealers. 


Foreign Agency, CHAS. CHURCHILL & 
CO., Ltd., London, England. 


Made in 7 sizes, from 3¢’ x 34” x 5 to 144” 
x i196" x 12’. 


MANUFACTURED ONLY BY 


ARMSTRONG BROS. TOOL C0., 


78 Edgewood Ave., Chicago, Ill. 


case- hardened 








IF YOU BUILD MACHINERY 


THE WOODRUFF SYSTEM 
KEYING 


WILL SAVE YOU 


From 50 to 75 per cent. 


On the Cost of your Keying. 
SEND FOR CIRCULAR. 


THE WOODRUFF MF@. CO., 


HARTFORD, CONN. 
BORING AND 


TURNING 
MILLS, 


ah & 6 fl Swing 
H. Bickford, 


LAKEPORT, N. H. 


NOTICE. 


Just completed and ready for the market, twelve 
12x6 Screw Cutting Engine Lathes, with Automatic 
Cross Feed {ndependent Screw for Threading. Back 
Gear is under the Head; a good Tool Room Lathe; 
very heavy. Cannot be duplicated for $300. W i 
be sent to any responsible party for five days’ trial, 
and if not satisfactory can be returned. Counter 
shaft and Wrenches complete. Write for prices 


and blue print. 
WwW. H. ERMENTROUT, 
Reading, Pa. 


EVERY 
MACHINIST 


SHOULD HAVE 
A COPY OF 


OUR CATALOGUE. 


It is a 704 page cloth bound book. A copy 
will be sent, express paid, to any one sending 
$1.00, and the money paid for book will be re 
funded with first order amounting to $10.00 
or over. 


MONTGOMERY & CO., 


105 FULTON STREET, 
NEw YORK CiTy. 


BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
410 N, 12th St,, Philadelphia, Pa. 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


i Nl espmenar 
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MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y 


SOFT GRAY IRON CASTINGS. 


oz. to 1000 ibs. Small Castings a 
Light machinery wanted to build. 


ONTARIO IRON WORKS, 


CANANDAICUA, N. Y. 


NO KEYS. NO KEY-SEATING. NO SLIPPING. STUART'S PATENT 
Compression Wedge Coupling. 


SENT ON TRIAL. 


pe Can be attached or removed in a few seconds without 
injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 


Send for discount ana illustrated Price List of 20 sizea. 


R. J. STUAKT’S FOUNDRY AND MACHINE WORKS, 


[~ es 


aoe 














PATENT UNIVERSAL 


* SCREW-CUTTING 


CENTRE, DEPTH. ANGLE, 


avo TWIST DRILL GAGE 





From \& 
Specinice, 


J WYKE&CO E Bosron,Mass 
MFR'S FINE MACHINISTS TOOLS. 
SEND FOR LISTS 
CHA? CHURCHILL& CO.,LTD. AGTS. 

21 CRossST. Finsaury, LONDON ENG 





















NEW HAMBURGH, N. Y. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New, Bedi or, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach's Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


















[10-inch SWING SCREW CUTTING FOOT LATHE, 


We make a specialty of 


ENGINE MATAR 


from 10 to 30 
inches swing. 


ELEVATING GIB REST 


AND 


PATENT FRICTION FEED. 


This Lathe is made from the 
Same general design as our :arger 
Engine Lathes, and has all the 
advantages t hey possess, besides 
many new features for Lathes 
of this size, making it specially 
adapted for fine and accurate 
work. It is made from best 
material and workmanship. 


F.E. REED & CO. 


WORCESTER, MASS. 


Selling Agents: MANNING, MAX- 
WELL & MOORK, 111 Liberty 
St., New York, and 60 South 
Canal St., Chicago, Hl. 


A, 


Please refer to AMERICAN MACHINIST 








in answering this advertisement. 





ma 





UNIVERSAL CUTTER. 
& REAMER GRINDERS. 
— @incinnati~ 


Mca 5 


O.- 





BOYNTON & PLUMMER, 


WORCESTER, MASS. 
Manufacturers of 


= Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 


CHAS. CHURCHILL & & 00,, Lt'd, 
21 Cross St., Finsbury, London, 





SEND FOR CATALOCUE. 


RC) ISTER SHINE SCREW CO 





WN 
Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 


| BARKER’S IMPROVED 
‘CENTER GRINDING MACHINE. 


NO GAUGES. NO BELT. 


Every Machine Guaran, 2d. 
MANUFACTURED BY 


| WM. BARKER & CO., Cincinnati, vhio. 
SEND FOR CIRCULAR. 


















MARKING MACHINE, 


For rolling 
trade-marks 

on flat or round 
Iron or Stee! surfaces. 
Used by 

Cutlery, 

Pistol, 

Twist Drill, 

Wrench, and many 
other mfrs. 

200 in use. 

Read up. 

Catalogue “B"’ free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 








perrmemeno Fras 
ee aay? 9 — Ow 
5 FEL&ESSER 
«eu NEW YORK Co.) 
\ Branch: 265 State St., Chicago. 
Manufacturers of 


Drawing Materials, 
Surveying Instru- 
é ments, &c. i] 
a y — = a 
Paragon Drawing Instruments, Extra and Best Quality ; German 
Drowns Instruments, Paragon, Duplex, Universal, Anvil Drawing 
Helios, Blue Proces s Papers Scales, Triangles T-Squares &c., &c, 
> seas Reta mn applicatic +" ae Columbian Exposition Liberal ‘arte 
Building, Section E. M. 








2BY 24 FLAT TURRET 





Send for 
CATALOGUE —_ 
for °92. 


JONES & LAMSON MACHINE CO., 


Springfield, Vt., U. 8. A. 











New Haven Manf'’g Co., 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 





inch swing. 
7 swing. 


Catalogue. 









Verticat Drive Pressss, 12 to 52 
Radial Drills, 
Boiler Makers’ Drills, Bridge 
and Ship Builders’ Drills, Gang Drills, 
and other Drilling Machinery. Engine 
Hans 12 to 24in. swing. Send for 


PRENTICE BROS., 


WORCESTER, MASS 





4 to 10 ft. 





— 


py P. BLAISDELL & CO., 


Manufacturers of 


; Machinists’ Tools, 


WORCESTER, MASS. 















Sold 


iA Supply 





83 & 85 


Almond Drill Chu 


T. R. ALMOND, 


BROOKLYN, N. Y. 


at all Machinists’ 
Stores. 


Washington St., 





GEO. 0. WALCOTT & SON, 





fen Write us for Photo 


LATHE) 


JACKSON, 


Manufacturers of 


euurtnS 


MICH. 





and Prices. 





D. SAUNDERS’ SONS, 


MANUFACTURERS OF 


"| PIE CUTTING AND THREADING MACHINES 


Steam and Gasfitters’ Hand Tools, 
Tapping Machinery for Pipe Work, etc. 





The No. 4B Machine for Cutting and cprgeting 
Pipe Lin. to4in., by HAND or POWER. 


SEND FOR CATALOGUE TO 
21 Atherton St., YONKERS, N. Y. 





, 22’, 25”, 


28’, 30’, 32” and 36’ swing. 










, Jan. 19, 1891. 











Standard Upright Drills in the 


following sizes, 20’’, 21’ 
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= {Do you work to Standard Sizes ? 


If so, write for circular showing the only Standard Inside 
Micrometer made. 
It measures from 2% to 13 inches by thousandths. 
whe ie te light, accurate, and convenient to use, and will last a 
‘etime. 


J. T. SLOCOMB & CO., Providence, R. |. 





Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 


66 CARDEN ST., BRIDCEPORT, CONN. 
MALLEABLE IRON PIPE VISES, 


“CURTIS & CURTIS, 








MECHANICAL 


DIPLOMAS Awarded. 
THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON 


DRAWING TAUGHT BY MAIL 


Also, Mecuantos, Mining, Prospecting, Arithmetic, etc. 
need know how to read and write. 
FREE Circular to 


To begin, students only 
Low Prices. Send for 


, PA. 





SMALL CRANKS 
AND 
ENCINE PARTS 
MADE. 


W. D. FORBES & CO., 


HOBOKEN, 


N. J. 


1300 HUDSON STREET. 


MILLING CUTTERS, 
FINE TOOLS, 

SPECIAL MACHINES, 
HARDENED ARBORS. 








SEND US 


A POSTAL NOTE 


%n- (92- Cavrite 





(DON’T SEND US 
ind we will send you by mail, prepaid, a sample 
Ty + ‘evr r tT») ) +} ~ 
ONE-INCH “SKELETON” PIPE DIE. 
EITHER 2% square by % thick, or 2% square by 3 
thick—which may be returned to us tf not satisfactory 
This ts a cheap and simple plan to learn all about a 
fool far too good for you td be ignorant of—that ts, v 
you use any pipe-threading tools. 
PANCOAST & MAULE, 
Philadelphia, U.S. A 


ANY STAMPS) 


THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 
THE BURTON MACHINE Co., 


302 Peach St., 
ERIE, PA. 






The cut represents 
our Stationary and 
Portable Key - Seat- 
ing Machine, which 









S fully meets all the 
oot requirements of @ 
4 machine shop, They are furnished 
=] with one, two or three Arbors as 
ce desired, to cut any width of key-seat 
Mm up to % 1-2 inches wide, 

Ss 115-16 inches Arbor works 
+t in all bores from 1 15-16 
i= 

Qa 

va 


inches to 3 inches diameter, 


and cuts seats 12 inches 


long. 
2 7-16 inches Arbor works in all bores from 2 7-16 inches to 
6 inches diameter, and cuts seats 16 inches long. 
4 7-16 inches Arbor works in all bores from 4 7-16 inches to 
14 inches diameter, and cuts seats 26 inches long. 
With an attachment for the purpose seats can be cut in holes 
as small as 1 inch diameter, by one passage of the cutter, 


If the work is heavy and too large to be placed on machine it 
can be detached from stand and used as portable machine. 

















ie aed 


CLOUCH’S 


VERTICAL MILLER 


AND 


Drill Press Combined. 


A valuable Machine for all 


kinds of 


Die and Tool Work 


requiring Milling, Drilling and 


Profiling ; 


stantly adjusted 


umnand 


adjustme 


Sliding Head in 
12in. on col 
table, has micrometer 
nt 6in., 12in and Isin, 


cross, lengthwise and verti 


cally by 5 
is made iy 


’”~ A 
ti 


crew. This machine 
1 twosizes. No. l uses 


Mills “in. and less; 
No, 2, lin, and less. 


Deacriptive Circular 
nd further Informa 
on of 


R. M. CLOUCH, 
Tolland, Conn. 









BARNES’ 


7 UPRIGHT DRILLS 


Complete line, ranging from 
our New Friction Disk Drill, 
for light work, to 42-inch Back 
Geared Self Feed Drill. 


Send for Catalogue and Prices. 


W.F.G JOHN BARNES 60, 


) 1995 Buby St., Rockford, 111. 


” ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., LTD., 
21 Cross ST., Finsesury. LONDON, E.C., ENG. 
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MANUFACTURERS OF 


2 MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
‘pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangers, Couplings, Ete. 
= |NJECTORS FOR ALLCLASSES OF BOILERS. === 


WM. SELLERS & CO,, Incorporated, 


PHILADELPHIA, PA, 




















THE LONG 4 ALLS Tat 


Double, Single. Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, 
Multiple, Belt and Steam- 
Driven 


Punches and Shears, 


OVER 300 SIZES. 


we Cus. hi oned ee: 


Hamilton, 
OHIO. 


Spacing, Gate, 


ALSO 












The DETRICK & HARVEY 
MACHINE 6O., 


Baltimore, Ma.’ 


eX . ii 








re Pa The Open Side 
zeae |ron Planers, 


ae WRITE DIRECTLY TO US FOR 
= AATALOGUE AND PRICES. 












SEND FOR PRICE LIST NO. . 


















STRANGE, BUT TRUE!! 


ASTONISH THE 
MACHINERY WORLD. 


They 


, any Metal. 





and Clean. 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N. Y.,U.S.A. 


Tae New Process Raw Hing Gears 


Outwear 


They require No 
Lubricant. 
They are Noiseless 


NEW PROCESS RAW HIDE CO. 





SECTION-LINED PAPER. 


We are manufacturers of 
Section-Lined Paper, same as 
used by Brown & Sharpe.Mfg. 
Co. Sample sent on application. 


THE J. C. HALL COMPANY, 


Lithographers, Printers, Binders, 
60 WEYBOSSET ST., PROVIDENCE, R. I. 





THE HILLES & JONES CO. 


WILMINGTON, DEL. 


—MANUFACTURERS OF— 


MACHINE TOOLS 


—FOR— 
Boiler Makers, Bridge Builders, Ship Builders, Railroad 
Shops, Locomotive and Car Builders, etc. 


Cut shows our DOUBLE PUNCH AND SHEAR 
WITH JIB CRANES, for Boiler and Ship Work. 





























SE NICHOLSON’S COMPRESSION 
SHAFT Serene 





No Keys or Keyseats—Satisfaction Guaranteed. 





W. H. NICHOLSON & CO., Wilkes Barre, Pa. 





Te DWasm STEAM PUMPS AND PUMPING ENGINES, 
“ae BEST MADE «itis 


L 
SITUATIONS. 
Manufactured by 


bs M. T. DAVIDSON. 
m PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: ¢) OLIVER STREEL. BOSTON. 


[RUE "LITTLE GIANT” 


Non-Lifting or Lifting, for Stationary, Marine 
and Portable Boilers. Have stood the severest Cc 
tests for years,and are the best, most reliable =F 
and easiest operated Injectors in market. 





yy = 


: Send for our New 1892 Catalogue, containing also useful R 
general information on the attaching and using of Injectors. 


RUE MFG, CO., 118 N. 9th Street, Philadelphia, Pa. Ss 








3, SS 


THE tat DRAW STROKE TRIMMER, 


An Indispensable Toe 
for ali Bench Wood. 
workers, Latest and 
Best Design. Infringers 


Bes ee FN EERTHYAINJECTOR COME 


THE VERNON COUNTING REGISTER. 


Positive Motion, Steel 
Gearing, Brass Wheels. 

Absolutely Accurate 
at High Speed. 

For Counting Strokes 
of Engines, Pumps, 
Speed of Sh¢ afting and 
Automatic Machines, 
Registering Fares in 
Turnstiles, etc., etc. 


THE ‘DAVIDS MACHINE WORKS, 


MANUFACTURERS AND SOLE AGENTS. 
OFFICES: 129 WORTH ST., NEW YORK. 





Prosecuted. Trial, not 
orders, solicited 


PERKINS & CO., 

Grand Rapids, Mich, 

STOCKS, NEAVE & CO., 
Manchester, England. 


ROBERT POOLE & SON CO. 


ENGINEERS & MACHINISTS. 
TRANSMISSION. MACHINERY 
MACHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS OF WORK 


BALTIMORE, MD. 


































They were 


Lathe Made. 


space, which will be 


This tells OUR part of the story. 


found in Machinery 


Hall, 


WORK can be 


: bbb bh Anan nit COUNT iN iN 





V 


The above ae pcg {2 waceans pe ms to 20 per et cut in 


THE NORTON LATHE 


ALL cut in this Lathe WITHOUT changing gears. 
The Lathe was NOT STOPPED during the whole oper: ation. | 
The Carriage being reversed in the Apron the operator DID NOT touch the Counter 
Shaft Lever during the whole operation. 
The Lathe has 12 FEEDS from 30 to too per inch without change of gears. 
TWO changes of gear on screw and stud will give 24 ADDIT IONAL Feeds and 
allow 24 DIFF ERENT additional threads to be cut. 
WE CLAIM it is the MOST CONVENIENT Lathe in use. 
WE CLAIM that MORE 


it than on ANY OTHER 


done on 


We shall be pleased to hear from YOU. 
We cordially invite those who attend The World's Columbian Exposition at Chicago to inspect these Lathes, in our 
Annex Section 28, Crane 


THE HENDEY MACHINE COMPANY, Torrington, Conn. 


CHAS. CHURCHILL & CO., Ltd., Agents, 21 Cross Street, Finsbury, London, England. 


Columns Kk. L. 38. 
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SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 


= HIGH-PRESSURE BOILERS, 
= Complete Steam Power Plants of Highest Attainable Efficiency, 


‘- BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


i a : = : Or SALES ACENTS: 
BUCKEYE ENGINE Co. *S SALES AGENCY, H.T. PORTER, No. 10 Telephone Building, New York City. 
A. A. HUNTING, John Hancock Bld’g, Boston, Mass. N. W. ROBINSON, 97 Washington St.. Chicago, III. 
woe & CARY COMPANY, St. Paul, Minn. A. L. FISH, No. 61 First St., San Francisco, Cal. 
A. M. MORSE, 511 Commercial Building, St. Louis, Mo. J. M. ARTHUR & CO., Portland, Oregon. 


“OTTO” GAS ENGINE WORKS. | GASOLINE ENGINES. 











Giants in Strength. 


SCHLEICHER, SCHUMM & C0., [22 Stationary & Portable 
33d and Walnut Sts., PHILADELPHIA, Ss 8 ALL SIZES. 
Branch Office, New York Agency, | = = Dwarfs in size and 

18 Vesey St., N.Y. v 


268 Lake St., CHICAGO. } Costs only 10 cents a Dey 


wa 
waa per H. P.torun them, & 
° Scarcely any attention. 


7 EVERY ENGINE GUARANTEED 


Write for particulars 
and testimonials. 


meee ng THE VANDUZEN GAS & 
gaemee GASOLINE ENGINE CO. 
a - CINCINNA 


Mention 





AMES IRON WORKS, 
OSWECO, NN. Y. 











Over 35,000 Engines in Use 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 











Simplest and Cheapest Gas Engine known. Speed can be changed 
while running. on y ata 


R 
BACKUS Ww. ATER MOTO *9 Newark,N. J. FE 


lso Mfrs. TIOTOR LO. FAN 
FROM 1 TO 40,000 POUNDS WEIGHT. 


Of Open Hearth, Chester or Bessemer Steel. 
True to Pattern. Sound. Solid. 


Beet ; 
Briosts 








CEARING OF ALL KINDS, CRANK SHAFTS, 
KNUCKLES FOR CAR COUPLERS. 


Cross Heads, Rockers, Piston-Heads, etc., for Locomotives. 
Steel Castings of Every Description. 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa 


EVANS FRICTION CONES 


supplied with a Governor which 
works automatically with the 
speed of the driven cone, and will 
impart to a machine a perfect 
uniform speed, regardless of the 
,. nsteadiness of the power con- 
nected with the top cone. 
FOR INFORMATION ADDRESS 


EVANS FRICTION GONE CO., 


85 Water St., Boston, Mass. 


CONOVER 
CONDENSER 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


HANDSOME CATALOCUE FREE. 
~ THE CONOVER MFG. C0., 
<? 39 &41 CORTLANDT STREET, N. Y. 


“LONERGAN’S SPECIALTIES 


Oil Cups for all Purposes. Sight Feed Lubricators, Pop 
Safety Valves, Check Valves, Water Relief Valves, etc. 
‘Clipper ’’ Injectors, and other Steam Appliances. 


J. £. LONERGAN & CO., 211 Race St., Phila., Pa. 


CATALOGUE FREE ON APPLICATION. 


DRY CTEAM. MOFFET PORTABLE DRILL. 







































ENGINE UNSURPASSED Wetepe - ag’ and 

i om % LO 

Simpson's Centrifugal ASA 1% inches “‘am- 
eter. 


Steam Separator. 


For Supplying Clean mol hy’ Steam 
to Engines, Dry Hous 


REAMER. 
Runs with Steam 
-—OR— 





eons re Separator as clo to engine 
ssible, the steam takin g a spiral 

ourse between the threads causes 
the water to be thrown by centrifugal 
raclaplvaas Bray op outer walls, while the 


Will work in 


she » Compressed Air. 
any position. > 


dry steam goes thr yugh the small holes 
to center of pip . rine can po: at 
A or B, as convenie may require 
also used in conveying steam long dis 
tances, for Steam Hammers, Dry Hous 8, 
Water Gas Generators, and for all pur 


ses where Dry Steam is necessary. 


KEYSTONE ENGINE & MACHINE WORKS. 


Fifth and Brttonwond Streets, Philadelphia. 


1) G. TIMOLAT, 


894&915S.FifthAve, 
NEW YORK. 











ES WATTS 7 


ONANUFACTURERS 
OF IMPROVED 


CORILINSS; STEAM ENGINES § 
Tsaraa ACTS 


ie ea VARIETy~ 
IN FULL a eee 
TAKEN FOR LOMPLETE Powe fn 


FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalooue. 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery, 


> ENGINES 


J) WESTON ENGINE CO., 

















WAYNESBORO, 
A. 





(Tandem Compound.) 


WESTON 


HIGH PRESSURE BOILERS ‘8 


AND 


COMPLETE POWER PLANTS © 


Ae othr cengtne hake pS cfecdip Balan uy Tampons 


OUR GUARANTEE.WHO DARE MEET IT 


The engine shall not runone revolution slower 
hen fully loaded than when running empty,and 4 reduc 
tion of boiler pressure fiom the greatest to that necessary] 
to do the work,will not reduce the speed of engine one 
revolution. Any engine failing to meet this guar ‘ante? 
becomes the property of the purchaser upon pay- 


ment of one dollar Send for Catalogue. N Cc 
B h OM {l4tLiberty St. New York. 1 6 m H, “Me Even Mra G 
lANCh UTTices, 412 Washington Ave. St.Louis, \o, PLDGWAY, PA. 


THe CASE AUTOMATIC HIGH SPEED ENGINE 


SIMPLICITY, COMPACTNESS. 
Automatic Lubrication, Perfect Regulation, 


The Latest Development in High Speed Engine Building. 
BUILT IN SIZES FROM 21, to 25 H. P. 


~~ C5) Manufactured hy THE J. T. CASE ENGINE CO., 


New Britain, Conn., WM. S. HINE, Gen’! Sales Mgr. 


PIERCE & MILLER ENGINEERING CO., Selling Agents for New 
York and Export, 42 Cort! andt Street, N. Y. 


PULADELPH CORLISS ENGINES, 


Simple, Compound and Tripie-Expansion, 
ALL SIZES. 


Philadelphia Engineering Works, Ltd. 


Mifflin St., East of Front, PHILADELPHIA, PA. 


pe T# LANE & BODLEY ( 


CINCINNATI, OHIO. 


SHAFTING, HANGERS, PULLEYS. 
SPEGIAL STANDS FOR HEAVY SHAFTING. 


CORLISS ENCINES, 
Belt Elevators, Saw Mills, Etc. 
COMPLETE POWER EQUIPMEN 








AUTOMATIC 
ILIGII yaoi A ED 


gg POST, N. Y. 
PRESENTATIVES 





JULIAN SCHOLL & CO. 126 Liberty St., N.Y. 
GEO. D. HOFFMAN, 82 Lake St., Chicago 
H.M.SCIPLE & CO., 3d & Arch Sts Phila, Pa. 
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All GENUINE 
INGOTS & MSRUFALTURES 


Sins] PHO SPHOR-BRONZE 


REG.TRADE MARKS. | INGOTS, CASTINGS, WIRE, SHEET &c. 


| | THE PHOSPHOR BRONZE SMELTING (CO.LIMITED 
(a) ) | 


512 ARCH ST. PHILADELPHIA PA.U.S.A. 
ORIGINAL MANUFACTURERS OF PHOSPHOR- 
“6p RY, Sire, BRONZE IN THE UNITED STATES AND SOLE 
S heiphor 8) ony 


Makers or “ELEPHANT BRAND PHosPHor-BRonze, 


P. PRYIBIL, 


498-510 W. 4ist STREET, 


NEW YORK, 


MANUFACTUKER OF 


UNEQUALED 


-WOOD-WORKING 
=o =~ MACHINERY, 


than one o ws per SPECIALLY ADAPTED FOR es 











SAW, h 
ggg nD DOUBLE FEED PLANr R. 
inches wide and 10 inches thick 
any other Planer 


Will plate 26 


Guide Will beat 





year, we can prove as DRY PaTTERN SHops, SHIP 


I 
arties broke only ¢ me biade 
n five yearn Buitpers, Car SuHops, Etc. 


Send for Cat. ‘‘ A.”’ 
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BROWN & SHAREE MPS. UA. 
PROVIDENCE, R. I. 


ANEW UNIVERSAL MILLING MACHINE, 


With Hand or Power Transverse and Vertical Feeds. 
No. 3. 
25 in.x7 1-2 in.x18 1-2 in. 
(The No, 2 has been previously advertised. ) 
The Table has an automatic longitudinal 
feed of 25 ', a transverse movement of 7% ' 
and can be lowered 18%” from centre of 
spindle. 
The centres swing 12” 
take 21” in length. 
2,£60 Ibs. 
1893 Catalogue, pages 8 and 9. 










in diameter and 
Net weight, 


J eh Exatanp—BUCK & HICKMAN, 280 Whitechapel Road, 

a 2ondo 
le GerMany—G DEC HMANN, Ansbacherstr, 5 Berlin, 
Ss "Franc #—FENWICK FRERES & CO., 21 Rue Martel, 
e— Z . é France—F. G. - KREUTZBERGER, 140 Rue de Neuilly, 

- j 4 Pate aux, (Seine 

z 5 Se ~ lh i Cuicago, Itt.—FRED. A. RIC H, 23 South Canal St. 
s FU am : and World’ s Columbian Expo vsition,Mac hin: 
wer 2 << ery Hali Annex, Section 13,Crane Columns 


J, 46 and 47 Centre Aisle. 





\ it sri men x 
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SEE OUR EXHIBIT, WORLD'S FAIR 





I CYLINDER BORING “MACHINE. 


I THE NILES TOOL WORKS co., i 


| HAMILTON, OHTO. 


ene a 
e ss ~ SEE OUR EXHIBIT, WORLD'S FAl\.— = — 


TEN Dist "HIGH STEAM PRESSURE 


ou have tréuble with Discs, write us. We can furnish 

iscs, or Valves, that will be satisfactory. There are 
dealers who sell Discs as “ Jenkins.” when 

= they Know they are not genuine. 


>i JENKINS BROS.’ VALVES ARE STAMPED wie TRADE MARK. 


1 JOHN STREET, N. 


108 MILK STREET, BOSTON. 
‘ ) NORTH FIFTH $T., PHILA. 


1 & 33 N, CANAL ST., CHICAGO. 












THE PRATT & WHITNEY CoO. 


HARTFORD, CONN. 


_ Manufacture LA TH ec S of Various Sizes 


AND OF THE FOLLOWING KINDS; 

HAND, ENGINE FOR TURNING AND SCREW CUTTING, 
CUTTING OFF, GAP BED, PULLEY TURNING AND BOR- 
ING, TURRET-HEAD ENGINE AND CHUCKING, 

HAND WHEEL RIM TURNING, SPINNING, 

a GRINDING, PATTERN MAKING, ETC. 
Price List ‘and Description Given upon Application. 


EXHIBIT AT THE WORLD'S COLUMBIAN BXPOSITION, MACHINERY HALL, CRANE COLUMN J, 44-45 MIDDLE ANNEX. 

















El HE YALE & TOWNE MFG co. 
STAMFORD CONN. 
~ NEW YORK. CHICAGO, PHILA.BOSTON 


BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


BUILDERS OF 


METAL-WORKING MACHINE TOOLS 


RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS, 
ROLLING MILLS, STEAM FORGES, SHIP YARDS, BOILER 
SHOPS, BRIDGE WORKS, ETC., ETC. 

NEW YORK OFFICE, EQuiraste BUILOING. 
GEORGE PLACE, Agent. 


) THE ACME MACHINERY co. 


VELAND 
pd hated rers a 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 


Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. —= 


FIRST PREMIUM CINCINNATI CENTENNIAL, == 























PAT. DEC. 5, 188%, 
PAT. DEC, 4, 188% 
PAT. AUG, 25, 1985 





THE CGARVIN MACHINE CoO., 


Manufacturers of and Dealers in 


MACHINE TOOLS. 


LATHES, PLANERS, 
SHAPERS, DRILLS, 
MILLING MACHINES, 
TURRET LATHES, 
CEAR CUTTERS, 
CUTTER CRINDERS, 
TAPPING MACHINES, 
WIRE COILING MACHINES, 
POWER PRESSES, 
HAND LATHES, 
PROFILERS, &c., &c, ~~ 


Writer New Carew NEW NO, 3 SCREW MACHINE, 


sist of New and Second 
ant} tee teape'e ws a Geared Friction Head and Power Feed. 
Hand Tools for immediate 


delivery. 4 OTHER SIZES AND 68 VARIETIES. —_ 
LAIGAT AND CANAL STS. NEW YORK. N. Y. 











COMBINATION PLIERS. 


Gas Pliers 
Wire Cutters 
Wrench and 


Screw Driver 
Combined. 





DROP-FORGED FROM BEST TOOL 
: STEEL AND FINELY FINISHED. 


THE BILLINGS & SPENCER CO, 


HARTFORD, CONN. 


Wanner i & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 














=— FIVE  — anlieaaail 








IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 
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The Celebrated 
F. E. REED 
16-inch Swing 

Engine Lathe. © 


** Tools can be seen in operation in 
Manning, Maxwell & Moore’s Machine 

Shop, Annex Machinery Hall, World’s 
Columbian Exposition, Chicago, Il.” 


GEO. W. FIFIELD, 








PRICES REDUCED 


Abin W.t L DRILLS 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


Rochester, N. Y.- 


WYMAN & GORDON, 


WORCESTER, MASS. 


DROP FORGINGS, 
SPUR- AND SPIRAL-GEARED 20 SES.) 


: (**SELLERS’ MOTION ”’) a From 22/’x22'’ 
MADE BY . 


to 96x72” any 
The G. A. GRAY CoO., 


length. 
477-483 Sycamore St., CINCINNATI, O. 


SEE 


OUR ADVERTISEMENT, 


PAGE 1s. 
THE HENDEY MACHINE COMPANY, 


TORRINCTON, CONN. 








J. M. ALLEN, PRESIDENT. 

WM. B. FRANKLIN, Vice-PREsIDENT. 
F. B. ALLEN, SEconp VICE-PRESIDENT. 
J. B. PrERcE, SECRETARY & TREASURER. 



























Manufacturer 


oj u.m.cARPENTER Seri a 


PAWTUCKET.R.I. 








oS 3 
a? | MANNING, MARWELL & MOORE 
ahaee Mi — 
sei, Jip if 111-113 LIBERTY ST., NEW YORK, 
B<Bs j in Manufacturers and Dealers in all kinds of 

2538 Mh j RAILWAY and 

ee a) (5 | xccmmis's” TOOLS AND SUPPLIES. 
pas \ We carry the largest line of Tools and Euprlies in the City, 
Saee 

Boem vit | 

$38 & | 

S58 ‘|| 

EEF 








W 
deta 
poss 
port 
wide 
grea 
chin 
and 
such 
for t 
secti 
In t 
spre: 
itsel 
aban 
accu 
dies. 
leng' 
creas 

A 
tion | 
auto! 
in Fj 
clute 
are | 
gear 
to th 
it en 
thro 
is br 
actua 
the | 
drop. 
lease: 
pulle 
the 
moti 
whee 
ward 
strok 
move 
enga; 
ter t 
cam 
comp 
be re 
same 
the s] 

Th 
conti 


